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NOTE 

ON 


THE  UTILISATION  OF  KHAIR  FORESTS 
IN  EASTERN  BENGAL  AND  ASSAM. 


By  Mr:  PURAN  SINOH,  F.C.S.,  etc., 
Acting  Imperial  Forest  Chemist. 


It  has  been  hitherto  generally  believed  that  Acacia  Catechu  growing 
in  moist  climates  or  on  river  banks  contains  no  catechin  and  consequently 
yields  no  katba,  and  that  it  is  unfit  also  for  the  manufacture  of  cutch. 
In  Eastern  Bengal  and  Assam  the  Acacia  Catechu  growing  on  river 
banks  has  been  declared  both  by  the  Eomaon  Eatha  boilers  and  the 
Burma  Cutch  makers  to  be  useless  for  the  manufacture  of  katha  or 
cutch.  The  results  of  a  chemical  investigation  of  the  two  samples  of 
this  variety  of  Acacia  Catechu  growing  in  the  Qoalpara  division  near  the 
Aie  river  received  from  the  Cor^ervator  of  Forests,  Eastern  Bengal 
and  Assam,  do  not,  however,  bear  out  the  declaration  of  Eumaon  and 
Burma  Cutch  boilers  and  are  more  in  accordance  with  the  expectations 
of  those  who  refuse  to  place  full  reliance  on  the  statements  of  native 
workers. 

Samples  of  the  wood  from  Eastern  Bengal  and  Assam  were  first 
directly  assayed  with  the  following  results  : — 


Moisture. 

Catechin. 

Catechu 
tannin 
(nearly). 

Methyl 
alcohol 
extract. 

Aqueoua 
extract 

dried  at 
lOO^C. 

Sample  No.  1    . 

10-7 

2-8 

7-6 

10-4 

12-6 

Sample  No.  2    . 

10-3 

6-2 

4-3 

9-6 

16-7 

The  wood  in  the  form  of  saw  dust  was  first  air-dried  for  thre^  days  before 
extraction. 
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A  similar  analysis  of  a  sample  of  the  wood  of  Acaoia  Cateohu  growing 
in  dry  localities  of  Siwalik  division,United  Provinces,  gave  the  following 
resiilts : — 


Cateohn  Methyl  Aqueous  extract 

Moisture.  Catechin.  ,  tannin  alcohol  ex-  dried  at  100^  C. 

(nearly).  tract. 


7-6  109  2-8  13-7  218 

It  will  be  seen  from  the  above  tables  that  the  proportion  of  catechin 
in  the  Goalpara  wood  is  much  less  than  in  the  other,  but  the  belief  that 
the  former  variety  contains  no  catechin  at  all  proves  to  be  groundless. 
The  acceptance  of  this  supposition  appears  to  have  been  based  on  the 
supposition  that  the  presence  of  much  moisture  in  the  wood  of  moist 
localities  prevented  the  formation  of  catechin,  and  it  is  true  that  the 
quantity  of  moisture  in  the  Gk>alpara  tree  is  larger  than  in  the  trees 
growing  in  dry  climates.  In  the  moisture  determination  of  one  of  the 
Goalpara  samples  (Sample  No.  2)  freshly  received,  the  heart-wood  gave 
40*3  per  cent.,  while  the  fresh  heart- wood  of  the  Siwalik  tree  contained 
only  25*4  per  cent,  of  moisture.  There  is  no  doubt  that  environment 
has  much  to  do  with  the  formation  of  catechin  and  other  substances 
in  Acacia  Catechu ;  but  as  regards  the  tree  moisture,  as  I  have  observed 
in  my  Note  on  Cutch  Analysis,  this  does  not  affect  the  catechin  in  the  wood 
though  water  has  an  injurious  effect  on  crystalline  catechin  when  separated 
out  of  the  wood. 

3.  From  the  assay  of  the  Goalpara  wood  it  was  clear  that  it  could 
yield  catechu.  Accordingly,  the  samples  in  the  form  of  thin  shavings 
were  put  in  loose  linen  bags  and  boiled  for  half  an  hour  in  a  small  copper 
vessel  with  twenty  times  their  weights  of  water.  The  extracts  so  obtained 
were  evaporated  down  to  the  consistency  of  a  paste-like  mass  which 
easily  solidified  on  cooling.  These  extracts  were  then  pressed  down  in 
the  form  of  rounded  lumps  and  resembled  in  every  way  the  ordinary 
cutches  met  with  in  the  Indian  market.  Their  physical  characteristics 
and  chemical  composition  are  given  in  the  table  below  : — 


Form  and  oolor 


Sample  No.  1. 

Hard  rounded 
lump ;  very  dark 
brown;  reddiflh 
brown  or  buff 
when  floratched. 


Sample  No.  2. 


Bounded  lump. 

Outside,  hard  and 
reddish  browik.  In. 
side,  soft  and  pale 
.reddish. 
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Sample  No.  1. 


Fracturet  etc.       •        .         •  .         •  |  LuBtrous  fraotnre 

I    with  air  spaces. 


Sample  No.  2. 


Moisture 


Methyl  Alcohol  extract 


Catechin 


Catechu  Tamcun  (nearly) 


Non-tamiing  SoL 


Ash 


Hot- water  insoluble  orgeoiic  matter 


10  1 


73*6 


35*2 


7-4 


7-7 


1-3 


Outer  dry  part,  fri- 
able fracture.  In- 
side, dense  and  com- 
pact in  structure 
with  no  air  spaces. 


9-7 


66  0 


43*2 


22*8 


16*4 


7*2 


0*7 


It  will  be  seen  from  the  above  table  that  the  methyl  alcohol  extract 
(the  limit  of  which  for  good  cutches  is  between  70  and  80  per  cent,)  is  in 
one  case  73*5,  while  in  the  other  case  it  is  66*0  per  cent.  The  sample 
No.  1  in  the  case  of  which  the  extract  is  73*5  per  cent,  is,  as  will  appear 
later  on,  decidedly  superior  to  the  other  as  a  dyeing  agent.  This  is  also 
evident  from  the  fact  that  No.  1  contains  a  greater  percentage  of  catechu* 
tannin  and  less  of  catechin  than  the  other.  In  chemical  composition 
these  cutches  are  more  like  the  Eumaon  katha  than  the  Burma  cutches, 
and  it  is  suggested  that  katha  could  be  refined  from  cutch  extracted 
from  the  Assam  Khair  timber,  leaving  behind  cutch  almost  free  from 
catechin  and  on  that  account  more  valuable  as  a  dye. 

The  amount  of  ash  in  these  cutches  is  rather  high.  It  is  probably 
due  to  the  fact  that  the  greater  amount  of  moisture  brings  with  it  into 
the  tissues  of  the  tree  more  mineral  matter. 

4.  In  the  course  of  the  assay  of  the  sample  woods  and  their  aqueous 
extracts,  it  was  found  that  when  aqueous  extracts  of  these  samples  were 
being  made,  catechin  did  not  undergo  much  decomposition  as  is  the  case 
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in  general  when  Aoacia  Catechu  is  extraoted  with  water.    This  would 
be  dear  from  the  following  table : — 


■ 

PeroefDtage 
of  aqneoQft 
extract  dried 

atiwa 

Peroentage 
of  cateohin 
in  the  wood. 

Peroeata^ 
of  cateohin 
inthecutoh 
made  from 
the  wood 

Siwalikwood         .... 
Qoalpara  wood.  No.  1     .        •         . 
Ooalparawood,No.  S     • 

21-8 
12-5 
15-7 

10-9 
2-8 
5-2 

34-9 
35-2 
43-2 

The  Siwalik  wood  contains  more  cateohin  than  the  Qoalpara  wood,  and 
yet  the  percentage  of  catechin  in  the  catch  made  from  the  former  is  com- 
paratively very  much  lower  than  in  the  cutches  extracted  from  the  latter, 
so  that  during  the  extraction  of  the  wood  for  cutch  making,  catechin 
underwent  very  slight  decomposition  in  the  case  of  the  Goalpara  wood  as 
compared  with  its  amount  of  decomposition  in  the  case  of  the  Siwalik 
wood.  The  methyl  alcohol  extract  of  the  Qoalpara  wood,  when  examined 
under  the  microscope,  showed  no  crystals  of  catechin  as  the  extracts 
of  the  Siwalik  wood  and  other  Acacia  Catechus  show  in  general ;  but 
catechin  was  seen  there  in  its  amorphous  condition  as  a  delicate  powdery 
substance.  This  probably  may  account  for  the  unusual  behaviour  of 
catechin  in  the  presence  of  boiling  water  in  this  case.  The  crystalline 
catechin,  it  is  well  known,  is  easily  decomposed  when  in  contact  with  hot 
water,  and  that  is  why  a  considerable  proportion  of  catechin  in  the  cutch 
made  from  the  Siwalik  wood  is  eliminated.  In  the  Gk^alpara  wood, 
however,  catechin  is  not  present  in  the  form  of  crystals.  It  is  there  in 
its  amorphous  state  and  during  the  extraction  of  the  wood  remains  mostly 
unaffected  by  boiling  water  which  in  this  case  has  little  decomposing  action 
but  only  changes  the  substance  into  its  crystalline  form.  Thus  the 
Ehair  wood  of  Goalpara  and  other  similar  moist  localities  would  yield 
practically  the  whole  of  its  catechin  even  when  extracted  with  water. 
5.  To  determine  the  value  of  the  cutches  made  from  the  Goalpara 
wood,  dyeing  experiments  were  made  with  these  according  to  the  process 
adopted  by  Professor  Hummel  and  Mr.  Brown  in  their  investigation  of 
the  dyeing  properties  of  the  different  samples  of  Indian  cutch  submitted 
to  them  for  examination  by  the  Imperial  Institute.  This  process  was 
conducted  as  follows  : —  '^Ten  grams  of  the  cutch  sample  were  extraoted 


Samples  of  Linen  dyed  with  Assam  Cutch.  Plate  I. 


I.  a    Dyed  with  Catch  and  CuSO^. 


I.  b    The  same  after  chroming. 


I.  c    The  same  after  repeated  stuffing  and  saddening. 


Samples  of  Linen  dyed  with  Assam  Cutch.  Flate  II. 


II.  a    Dyed  with  Catch  and  CaSO^ 


II.  b    The  same  after  chroming^. 


II.  c    The  same  after  repeated  stuffing  and  saddening. 
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with  water  at  80^-90°  C.  for  one  hour,  1  gram  C11SO4  added,  and  a  piece 
of  cotton  cloth  weighing  10  grams  entered  into  the  bath.  The  above 
temperature  was  maintained  with  constant  level  for  one  hour,  and  the 
cotton  allowed  to  cool  for  four  hours  in  the  liquor;  at  the  end  of  this 
period  one-third  of  the  pattern  was  retained  without  further  treatment, 
the  remainder  saddened  for  10  minutes  at  the  boil  in  a  bath  containing  2 
grams  E2  Cr2  O7,  per  litre.  At  this  stage  another  portion  of  the  pattern 
was  retained  and  the  remaining  third  of  the  original  piece  was  subjected 
to  a  repetition  of  the  dyeing  and  saddening  operations/* 

The  results  of  these  dyeing  experiments  are  tabulated  below  : — 


Pattern  dyed  with 

Catch  •»-  CaSOi. 

(a) 

The  same  after 
chroming. 

Reddish  brown 

The  same  after 
repeated  stnflEing 
and  saddening, 
(c) 

OatohNo.1 

Yellowish  brown 

Rich  dark  brown. 

OatohNa2 

Pale         yellowiflh 
brown. 

Pale           reddish 
brown. 

Deep           redd&h 
brown. 

These  dyeing  experiments  show  that  cutch  No.  1  is  of  a  very  high 
quality  for  the  purpose  of  cotton  dyeing  Cutch  No.  2  gives  a  reddish 
brown  dye  which  has  very  little  depth  of  colour »  thus  behaving  like 
gambier  exported  from  Singapore.  The  quality  of  the  latter  as  a  dye 
will  be  improved  after  the  bulk  of  catechin  has  been  removed  from  it. 
It  is  the  bulk  of  catechin  in  it  which  makes  it  behave  like  gambier. 

The  samples  of  linen  dyed  on  a  commercial  scale  with  cutch  No.  1 
and  cutch  No.  2  are  shown  in  plate  Nos.  I  and  II  respectively  in  three 
stages  (a),  (6)  and  (c). 

6.  The  local  cutch  makers  are  said  to  have  declared  themselves  in- 
capable of  making  katha  or  cutch  from  the  Cloalpara  wood.  But  it  is 
evident  from  the  results  given  above  that  the  wood  is  suitable  for  the 
manufacture  both  of  katha  and  cutch.  There  is  no  doubt  that  Acacia 
Catechu  with  white  spots  yields  more  extract  and  greater  amount  of 
catechin  than  that  without  spots,  but  that  is  no  reason  why  a  wood 
without  white  spots,  should  be  declared  wholly  unfit  for  katha-making. 
In  the  light  of  the  fact  that  the  Ooalpara  wood  which  is  without  spots 
yields  a  cutch  with  a  fairly  high  percentage  of  catechin,  the  practi<$e  of 
declaring  all  woods  without  white  spots  unsuitable  for  katha  manufac- 
ture appears  to  be  rather  absurd.    As^observed  in  paragraph  i  of  this 
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Note,  catechin  is  present  in  the  Groalpara  wood  in  its  amorphous  con- 
dition and  undergoes  only  slight  decomposition,  during  the  extraction  of 
the  wood  with  water,  so  that  the  cutch  made  from  it  contains  compara- 
tively greater  percentage  of  catechin  than  cutches  made  from  spotted 
wood,  where  the  amount  of  decomposition  of  catechin  during  extraction 
is  considerahle.  To  see,  then,  whether  or  no  a  tree  is  suitable  for  yield* 
ing  katha,  the  presence  or  otherwise  of  white  spots  in  it  cannot  be 
wholly  relied  on,  and  I  recommend  that  a  preliminary  assay  of  the  tree  to 
be  felled  be  made  according  to  the  following  process  : — 

Take  by  means  of  a  long  borer  about  2  grams  of  the  heart-wood  of  the 
tree  and  let  it  dry  in  the  stm  to  drive  off  the  excess  of  moisture.  Then 
extract  a  weighed  quantity  of  wood  with  hot  methyl  alcohol  by  means  of 
small  quantities  of  the  latter  at  a  time.  Evaporate  the  extract  down  to 
a  paste-like  mass  and  then  digest  it  with  "catechin  mixture,"  carefully 
pestling  the  whole  mass  for  the  purpose  of  thorough  digestion.  Now 
filter  and  thoroughly  wash  the  residue  with  "catechin  mixture." 
"Catechin  mixture"  is  a  mixture  of  Ether  and  Carbon  bisulphide  (4  : 1). 
Let  the  filtrate  tc^ether  with  the  washings  evaporate  spontaneously 
or  by  means  of  blowing  air  into  it.  When  completely  dried,  weigh  it 
as  catechin.  The  woods  yielding  above  3  per  cent,  of  catechin  may  be 
regarded  as  suitable  for  katha-making,  and  cutches  made  from  them  should 
alwajns  be  refined  for  the  manufacture  of  catechin  or  katha.  The  manu- 
facture of  katha  from  the  wood  with  less  than  3  per  cent^  of  catechin 
cannot  be  remunerative,  and  such  wood  may  be  considered  suitable  only 
for  cutch-making. 

7.  About  17  years  ago.  Dr.  Warth  proposed  to  establish  a  Government 
Central  Factory  with  improved  appliances  in  India  for  the  manufacture 
of  both  katha  and  cutch  from  all  kinds  of  Ehair  wood.  This  proposal 
was  not  entertained  for  various  reasons.  Dr.  Warth's  method  for  re- 
fining cutch  for  katha*making  cannot  jdeld  sufficient  quantities  of  the 
latter  to  make  his  process  remunerative,  for  catechin  exists  in  cutches  as 
crystals  and  is  mostly  decomposed  during  extraction  of  the  cutch  with 
hot  w^r.'^lBut,  as  pointed  out  above,  catechin  in  the  wood  of  moist 
ties  exists  as  amorphous  and  undergoes  but  slight  decomposition 
when  this  wood  is  extracted  with  hot  water  for  cutch-making,  so  that 
Dr.  Warth's  simple  method  for  the  extraction  of  cutch  from  the  wood 
may  be  safely  adopted  for  working  the  forests  of  moist  localities.  The 
cutch  obtained  by  Dr.  Warth's  method  may  then  be  refined  for  the 
manufacture  of  katha  according  to  my  process  presently  to  be  described. 
In  the  correspondence  that  ensued  the  above-mentioned  proposal  of 
Dr.  Warth,  an  opinion  was  expressed  both  by  the  Assam  and  the  Burma 
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forest  OflScers  that  the  extraction  of  catechin  from  cutch  would  lower 
the  value  of  the  latter  as  a  dyeing  agent.  But  it  has  been  established' 
beyond  doubt  by  subsequent  investigations  on  the  dyeing  properties  of 
cutch  and  its  constituents  that  this  opinion  is  an  unwarrantable  one. 
There  is  no  doubt  that  catechin  being  itself  a  dyeing  agent,  does  make  up 
to  an  appreciable  extent  for  the  deficiency  of  catechu-tannin  in  a  poor 
sample  of  cutch,  but  in  a  cutch  which  contains  a  fairly  large  percentage 
of  catechu-tannin  the  presence  of  much  catechin  has  been  found  to  be 
rather  detracting  from  the  depth  of  colour  of  the  dye  fixed  on  the  cotton. 
It  is  therefore  extremely  desirable  that  as  much  of  catechin  should  be 
extracted  as  possible  from  cutch.  This  is  advantageous  in  a  two-fold 
manner,  (1)  it  gives  katha  which  consists  chiefly  of  catechin  as  a  by- 
product, and  (2)  it  concentrates  the  proportion  of  tannin  in  the  cutch  and 
thus  enhances  its  value  as  a  dye.  I  am  aware  of  the  financial  failure  of 
the  Departmental  experiments  which  were  made  by  the  Assam  Govern- 
ment, about  17  years  ago,  to  manufacture  cutch  from  Darrang  Ehair. 
The  cutch  made  in  those  experiments  was  found  to  be  of  an  inferior 
quality.  The  reason  I  assign  for  this  is  that  the  cutch  was  not  refined 
and  contained  a  large  quantity  of  catechin  and  consequently  was  found 
to  be  necessarily  of  a  low  quality  as  compared  with  Burma  cutch  which 
always  contains  a  low  percentage  of  catechin.  I  am  further  aware  of 
another  opinion  expressed  in  the  correspondence  referred  to  above  "that 
results  are  frequently  obtained  in  a  Laboratory  which  cannot  be  real- 
ized when  dealing  with  large  quantities."  But  in  spite  of  this  I  am  certain 
that  it  is  possible  to  organise  a  remunerative  industry  by  working  the 
Assam  Khair  forests  on  the  following  lines : — 

The  finely-cut  wood  should  be  first  extracted  with  water  according 
to  Dr.  Warth's  process,  that  is,  it  should  be  boiled  ioi  half  an  hour  in 
copper  cauldrons  with  ten  to  twenty  times  its  weight  of  water.  After 
the  removal  of  wood  splinters  from  the  decoction  it  should  be  evaporated 
till  it  is  nearly  solid.  If  the  wood  by  preliminary  estimation  has  been 
found  to  contain  less  than  3  per  cent,  of  catechin,  the  extract  so  obtained 
will  be  cutch  of  a  high  quality  readily  saleable  in  the  European  market 
and  need  not  be  refined  for  the  extraction  of  katha. 

In  the  case  of  woods  estimated  previously  to  contain  more  than  3  per 
cent,  of  catechin,  the  extract  obtained  as  above  will  need  refining,  which 
may  be  effected  by  the  following  simple  method  which  was  first  proposed 
together  with  an  improved  method  of  preparing  pure  catechin  in  my 
Note  on  Cutch  Analysis  and  Preparation  of  Pure  Catechin. 


^        NOTE  ON  THK  UTIUSATION  OF  KHAIB  VOBESTS  HT  B.  B.   &  ASfliM. 

The  cutch  should  be  treated  with  cold  crude  wood  spirit  in  ordinarj 
dosed  casks  with  occasional  shaking  for  about  12  hours  and  then  filtered 
through  a  thick  doth.  It  is  recommended  that  before  treatment  with 
wood  spirit  cutch  should  be  put  in  loose  linen  bags.  This  would  facili- 
tate the  removal  of  the  cutch  from  the  casks  and  render  the  process  of 
filtration  easy.  These  bags  are  then  to  be  removed  from  the  casks  and 
pressed  to  remove  the  spirit  from  the  cutch.  The  cutch  by  this  treat- 
ment is  rid  of  most  of  its  catechin  which  goes  to  the  filtrate  and  thus  after 
drying  will  be  foimd  to  be  of  a  high  quality  as  a  dye.  The  filtrate,  wb'ch 
contains  almost  all  the  catechin  contained  in  the  extract  and  a  small 
proportion  of  its  catechu- tannin,  should  then  be  put  in  a  still  and  distilled* 
Most  of  the  wood  spirit  is  thus  recovered  and  may  be  used  again  for 
further  extraction  of  cutch.  The  loss  in  the  quantity  of  spirit  th  it 
occurs  is  estimated  to  be  about  30  per  cent.  What  remains  in  the  still 
should  be  taken  out,  washed  with  cold  water  and  thoroughly  dried  in 
warm  air.  These  washings  may  be  thrown  in  copper  cauldrons.  It 
will  be  the  purest  katha  yet  brought  on  the  Indian  market  for  sale  and 
will  be  in  quantity  large  enough  to  make  the  extraction  of  katha  from 
cutch  sufficiently  remunerative.  The  purity  of  the  katha  so  obtaineil 
will,  it  is  hoped,  more  than  compensate  for  the  extra  cost  on  woo<l 
spirit.  The  wood  spirit,  it  may  be  remarked  here,  is  cheap  enough  even 
now,  but  there  are  prospects  of  its  becoming  cheaper  still  when  the 
manufacture  of  wood  spirit  is  started  on  a  large  scale  in  India. 

As  pointed  out  in  my  Note  on  Cutch  Analjnsis,  etc.,  a  great  saving  in 
the  expenditure  of  refining  cutch  for  katha  making  can  be  effected  in  a 
joint  factory  where  the  distillation  of  wood  spirit  is  carried  on  side  by 
side  with  the  manufacture  of  cutch  and  katha. 
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THE  BARK-BORING  BEETLE  ATTACK 

IN   THE   CONIFEROUS  FORESTS   IN   THE 

SIMLA  CATCHMENT  AREA. 


On  March  26tli  1908  I  received  from  Mr.  Munro,  Deputy  Con- 
servator, Simla  Forest  Division,  some  portions  of  green  deodar 
saplings  together  with  a  communication  informing  me  that  the 
trees  appeared  to  be  attacked  by  one  or  more  insects.  An  inspec- 
tion showed  that  the  saplings  were  very  badly  infested  (cf .  Plate  III) 
by  the  bark-boring  beetles,  Scolytus  major  and  Scolytus  minor,  two 
of  the  worst  pests,  as  far  as  is  at  present  known,  the  deodar  has  to 
contend  with.  So  serious  did  I  consider  this  attack  to  be  that  I 
intimated  to  Mr.  Munro  my  readiness  to  go  up  and  inspect  the  area 
if  it  contained  many  more  examples  of  trees  infested  in  a  manner 
similar  to  the  ones  sent  to  me.  On  the  receipt  of  his  reply  I  made 
arrangements  to  go  up  and  inspect  the  Catchment  Area 
and  spent  from  April  8th  to  April  12th  in  the  forests  there. 
An  inspection  showed  that  the  position  was  sufficiently  serious  as, 
in  addition  to  the  Scolytus  beetle  pests  which  confined  themselves  to 
the  deodar,  the  blue  pine  bark-borer,  Polygraphia  majors  was  pre- 
sent in  these  trees  in  considerable  numbers  and  was  also  infesting 
the  deodar.  Our  knowledge  of  the  habits  of  this  beetle  has  shown 
that  it  only  attacks  the  deodar  when  there  U  an  in«jfficiency  of  its 
own  proper  food  supply,  i.e.,  of  blue  pine  trees.  Ordinarily  these 
three  beetles  only  commence  work  (after  the  winter  rest)  at  the 
beginning  of  May.  Owing  however  to  the  long  drought  and  warm 
early  spring  the  insects  are  from  3-4  weeks  ahe;)d  of  their  usual 
time  of  appearance  and  they  are  now  (9th  April)  engaged  in  laying 
the  eggs  of  the  first  generation  of  the  year  in  the  trees. 

The  pi^sencJe  of  these  three  bark-boring  1)eetle8  on  the  area  is  in 
itself  a  matter  for  serious  uneasiness,  but  the  outlook  is  rendered 
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worse  by  the  fact  that  there  is  yet  a  fourth  beetle,  belonging  to  the 
family  Buprestidce,  attacking  the  deodar.  From  the  evidence  of 
last  year's  attacks  it  would  appear  to  be  Diiusually  plentiful  in 
parts  of  the  forest,  more  especially  perhaps  in  the  Coppice  Work- 
ing Circle.  Evidence  of  its  attacks  has  however  been  also  found 
in  the  forest  Working  Circles.  This  pest  is  an  entirely  new  one 
to  me,  and  beyond  the  fact  that  I  took  some  of  its  larvae  in  a  deodar 
sapling  in  Bushahr  in  June  1901  nothing  is  known  upon  the  subject 
of  its  life  history.  It  is  therefore  almost  impossiblie,  as  yet,  to 
prescribe  any  remedies  or  to  institute  fti'ethods  of  coinbating  it.  A 
few  larvae  were  taken  on  April  9th  in  a  green  deodar  tree  which 
was  badly  attacked  by  this  and  the  Scolytus  beetles.  A  dead 
beetle,  which  is  not  unlikely  to  prove  the  insect  whose  larvae  ar^  re- 
sponsible for  this  damage,  was  taken  by  Mr.  Munro  at  the  end  of  a 
larval  gallery.  I  cut  the  insect  out  myself  and  believe  it  is  the  one 
concerned  in  this  attack.  Unlike  the  bark-borers  this  pest  has  not 
yet  begun  to  work  (April  12th)  and  so  no  steps  can  at  present  be 
taken  to  deal  with  it  in  order  to  endeavour  to  stamp  it  out  of  the 
area.  Careful  and  close  observations  are  required  during  the  ile^t 
few  months. 

I  propose  here  to  deal  with  each  of  these  beetles,  describing 
their  appearance,  life  history,  damage  committed  and  the  steps 
which  should  be  taken  to  combat  them. 

References  aiie  also  m^de  to  their  natural  enemies.  Each  insect 
is  figured  in  the  plates  wiiich  afeo  depict  the  method  of  attack  of 
each  pest  in  the  tree. 

THE  DEODAR  BARK-BORING  BEETLES. 

{Scolytus  major,  Sleb.  and  S.  rrdnoTj  fiteb.) 

Vernacular  names: — Unknown. 

References: — Departmental  Notes  on  Insect  that  affect  For- 
estry, Vol.  I,  pp.  46-48  (Scolytus  sp.)  pp.  203-212. 

Nature  of  "Attack. 

The  female  beetle  bores  thtough  the  bark  of  tike  deodi^ir  and 
eats  out  a  g^Uety  in  th^  haai  and  sap  wood  in  whieh  she  ieporilk 
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her  eggs;  the  larvae  on  hatching  out  bore  away  from  the  female 
gallery  eating  out  galleries  in  the  bast  layer^  the  galleries  grooving 
the  sap  wood.  When  sufficiently  numerous  the  beetles  and  their 
larv8B  remove  the  whole  of  the  bast  o^  cambium  layer  of  the  tree 
which  then  dies. 

Distrihution. 

The  known  distribution  of  the  insect  and  of  its  companion  the 
smaller  deodar  bark-borer  (Scolytus  minor,  Steb.)  is  throughout 
the  Jaunsar  and  Tehri  Garhwal  Deodar  Forests  and  the  Simla 
and  Bashahr  Deodar  areas.  It  is  probably  distributed  throughout 
the  Deodar  tracts  of  the  Western  Himalaya. 

SCOLYTUS  MaJOB. 

{The  larger  Deodar  bark-borer.) 
General  Appearance. 

Egg. — The  egg  is  spherical  in  shape^  yellow  in  colour  and  shin^ 
ing.     It  is  very  small^  being  about  l/20th  inch  in  diameter. 

Grub  or  larva. — ^The  larva  is  small,  curved,  legless  and  white 
in.  colour.  It  is  largest  across  at  the  head  end.  When  full  grown 
it  is  from  l/5th  to  Jth  inch  in  length. 

On  first  hatching  out  the  grub  is  a  minute  white  dot.  The 
curved  shape  is  however  easily  recognisable  by  the  time  it  has 
bored  about  J  inch  away  from  the  egg  gallery.  Plate  1,  fig.  1, 
shows  the  larva. 

Pupa. — ^The  pupa  is  white  and  has  the  general  shape  of  the 
beetle;  but  all  the  parts  are  soft,  the  legs,  antennae,  and  wings 
being  held  pressed  against  the  breast  as  shown  in  fig.  la.  Length 
^th  inch. 

Beetle. — ^The  beetle  is  small,  black  and  shining,  elongate  and 
cylindrical.  It  is  easily  recognised  by  its  hard  shining  outer 
covering  and  by  the  fact  that  the  under  part  of  its  body  behind  is 
flexed  or  bent  upwards  as  seen  in  the  side  view  of  the  beetle  shown 
in  figure  3.  The  thorax  or  front  upper  portion  of  the  insect  is 
very  smooth  and  shining,  the  elytra  or  posterior  upper  part  of  the 
beetle  is  not  so  shining,  having  small  pits  or  indentations  scattered 
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over  it.     The  length  of  the  insect  is  from  l/5th  to  ^th  of  an  inch. 
Fig.  lb  shows  a  side  and  back  view  of  the  beetle. 

Life  History. 

Scolytus  niajoT  passes  through  the  winter  either  as  a  larva  at 
the  end  of  its  gallery  in  the  bast  layer  of  the  tree  or  as  a  mature 
beetle  in  the  thicker  parts  of  the  old  bark  of  deodar  trees.  It 
only  bores  into  this  old  bark  to  obtain  a  shelter  from  the  cold  of 
the  winter  months  and  hibernates  in  this  position.  As  soon  as  the 
first  warmth  of  spring  makes  itself  felt  the  overwintering  larvsa 
change  to  pupae  in  their  galleries  and  then,  in  a  week  or  10  days, 
become  mature  beetles  and  bore  their  way  out  of  the  tree  and  seek 
other  trees  in  which  to  lay  their  eggs.  At  the  same  period  the 
mature  beetles  which  have  passed  the  winter  in  the  old  bark  of 
deodar  trees  come  out  and  seek  suitable  trees  in  which  to  oviposit. 
The  eggs  laid  at  this  period  are  those  of  the  first  generation  of  the 
year.  The  exact  time  at  which  egg  laying  begins  varies  according 
to  whether  an  early  or  late  spring  is  experienced.  This  year  (1908) 
a  Tery  early  spring  has  followed  a  dry  winter  which  in  its  turn 
was  preceded  by  a  very  early  closing  of  the  monsoon  of  1907.  This, 
from  observations  made  in  the  forest  on  the  Simla  Catchment  Area, 
has  resulted  in  the  beetles  commencing  operations  very  early — at 
least  3-4  weeks  earlier  than  usual.  On  the  9th  of  April  beetles  of 
the  last  generation  of  last  year  (November)  were  found  mature  at 
the  end  of  the  larval  galleries  of  infested  trees  whilst  others  were 
found  attacking  fresh  trees. 

The  beetles  pair  outside  the  tree.  The  insect's  method  of  at- 
tack from  the  outside  and  its  operations  within  the  tree  are  con- 
stant and  are  easily  recognisable.  As  is  usual  with  the  bark- 
borers  of  this  family  {Scolytidce)  the  female  commences  by  boring 
a  small  "  shot-hole  "  through  the  bark  in  order  to  reach  the  bast 
layer.  This  may  be  made  anywhere  on  the  tree  (save  in  the  smaller 
branches  of  the  crown  which  are  not  attacked),  but  the  insect  usually 
chooses  a  projecting  flake  of  bark  in  order  to  screen  itself.  In  the 
case  of  small  saplings  it  usually  bores  in  beneath  a  branch  at  the 
juncture  of  the  latter  with  the  main  stem.  On  reaching  the  bast 
layer  the  beetle  carries  its  gallery  in  an  upward  direction  parallel 
to  the  long  axis  of  the  tree.     The  gallery  is  made  mainly  in  the 
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PLATE   I. 


1  and  2.    The  Deodar  bark-boren :   i.    Scofyiu§  wu^or,  Sith.    i,  larva ;   la,  pupa ; 
ihf  lack  and  nde  view  of  beetle. 

S.    SocfyHu  aMwr,  Si$^.    9,  larva ;  20,  pupa ;  ih,  back  and  ade  view  of  beetle. 

8.    PortKNi  of  femig  deodar  aapling  abowiDg  the  egg  and  bnral  gaUerte  in  the  np-ivood. 

/From  the  Simla  Catcfament  Area). 


... ...  .  . 
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bast  layer,  but  it  also  grooves  more  or  less  deeply  the  sap  wood: 
it  is  deeper  and  stronger  at  its  commencement  than  at  the  upper 
end.  The  gallery  so  made  is  the  egg  gallery;  it  is  from  2  to  3 
inches  in  length  and  is  carried  upwards  in  a  series  of  serpentine 
curves,  first  to  one  side  and  then  to  the  other  (PI.  II,  fig.  1).  The 
egg  galleries  made  in  the  boles  of  large  trees  are  usually  shorter  than 
those  made  in  saplings,  poles  and  branches.  On  either  side  of  the  egg 
gallery,  as  she  gnaws  it  out  upwards,  the  beetle  bites  out  small 
indentations  in  the  wood,  in  each  of  which  she  places  an  egg  sur- 
rounded by  small  fine  particles  of  wood  dust;  these  egg  notches  do 
not  begin  quite  at  the  bottom  of  the  egg  gallery,  a  small  portion  of 
it  being  left  entire;  they  are  however  always  made  right  to  the 
extreme  upper  end,  the  number  cut  on  either  side  being  identical. 
As  the  gallery  progresses  upwards  the  beetle  keeps  it  quite  free 
from  particles  of  wood  by  shovelling  out  with  her  legs  all  the  wood 
dust,  etc.,  eaten  out  in  constructing  it.  These  she  ejects  through 
the  entrance  hole  in  the  bark;  a  portion  of  these  wood  particles  is 
also  passed  through  the  body  of  the  insect  and  ejected.  When  the 
beetle  has  finished  egg  laying  she  does  not  die,  as  is  usual  amongst 
bark-borers,  but  remains  in  the  egg  gallery  or  entrance  tunnel  in 
the  bark,  both  of  which  she  keeps  quite  free  of  wood  dust.  The 
mother  beetle  may  be  found  alive  in  the  tunnel  when  most  of  the 
larvse  from  the  eggs  she  has  laid  have  become  full  grown  and  are 
pupating.  The  beetle  probably  remains  alive  in  order  to  protect 
the  eggs  and  larvae  from  predaceous  insects  who  could  otherwise 
enter  the  exposed  gallery  from  the  outside  and  destroy  the  eggs  and 
larvsB  it  contains.  When  she  finally  dies  it  is  usually  in  the 
entrance  tunnel  in  the  bark  which  she  thus  blocks  up  effectually, 
as  with  a  cork.  The  egg  gallery  takes  from  5-7  days  to  make. 
The  larvsB  hatch  from  the  eggs  within  a  couple  of  days:  young 
larvae  from  the  eggs  first  laid  may  be  found  already  hatched  out 
and  at  work  boring  their  galleries  whilst  the  mother  is  still  at  work 
completing  the  egg  gallery  above  and  egg  laying. 

Between  60-70  eggs  are  laid  in  the  egg  gallery,  approximately 
30-35  on  each  side.  The  larvae  on  hatching  out  bore  in  the  bast 
and  sap  wood ;  they  carry  their  galleries  in  a  direction  away  from 
the  egg  gallery,  those  in  the  centre  eating  away  in  a  direction  more 
or  less  at  right  angles,  whilst  the  galleries  of  those  above  and  below 
trend  away  from  the  right  angle  in  an  upward  or  downward  direo 
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tion.  In  this  wgy  an  invariably  uniionn  and  constant  pattern  is 
mad^  whicli  remains  indelibly  impressed  on  the  sap  wood  (of.  PL  I, 
fig.  3,  PL  11^  fig.  1).  The  presence  of  the  beetle  in  a  forest  is  thus 
recognized  and  identified  with  ease  from  these  patterns  which  it 
leaves  behind  it  in  the  trees  it  has  attacked. 

The  larval  galleries  curve  irregularly  to  a  slight  extent  ^nd 
increase  in  size  with  the  growth  of  the  grub ;  at  the  end  when  the 
larvsd  are  full  grown  they  are  about  the  same  width  as  the  egg 
gallery  or  slightly  wider  and  are  from  2^  to  3f  inches  in  length. 
The  galleries  made  by  the  larvsB  of  the  first  laid  eggs  are  the 
strongest  marked  and  often  the  longest.  When  full  fed  the  larva 
changes  to  a  pupa  at  the  end  of  its  gallery.  In  the  case  of  large 
trees  the  gallery  may  be  slightly  enlarged  at  the  extremity,  a  small 
depression  being  eaten  out  in  the  bark  or  sap  wood.  In  poles, 
saplings  and  the  upper  parts  of  large  trees  the  grub  appears  to 
invariably  bore  down  into  the  sap  wood  at  the  end  of  its  larval 
gallery,  eating  out  a  small  tunnel  or  chamber  of  suflScient  size  to 
take  its  entire  body ;  having  done  this  it  backs  out  from  the  chamber 
so  made,  turns  round,  and  backs  down  into  it  again  and  then 
pupates.  The  larva  takes  about  4  weeks  to  reach  full  growth.  The 
beetle  on  maturing  crawls  out  of  the  chamber  and  bores  its  way 
straight  through  the  bark  of  the  tree  and  flies  off  to  find  a  mate 
and,  if  a  female,  to  lay  eggs  in  a  fresh  tree.  The  time  passed  in 
the  pupal  stage  is  about  2  weeks,  the  total  period  of  a  generation 
from  egg  to  mature  beetle  being  about  6-7  weeks. 

The  above  describes  the  life  history  of  one  generation  or  life 
cycle  of  the  insect  but  does  not  account  for  the  life  of  the  species 
throughout  the  year.  It  has  been  found  that  it  passes  through 
several  of  these  gei^erations  in  a  year,  the  actual  number  depending 
upon  the  climatic  conditions  of  the  early  and  late  parts  of  the  season. 
The  inse(5t  has  been  found  in  the  mature  larval  and  immature  pupal 
stage  in  the  second  week  of  November,  this  being  the  overwintering 
generation  with  whi^jh  we  started  the  account  of  the  life  history. 

In  a  dry  year  such  as  the  present  (1908)  when  the  insect  has 
compienced  work  ap  early  as  the  end  of  the  first  week  in  April,  the 
following  generations  may  be  expected  during  the  year  (the  weeks 
given  are  more  or  less  approximate  but  should  prove  sufficiently 
accui^ate  for  working  purposes)  :  — 


GBNBRiiTION  I. 

Bud  of  1ft  week  April EQOS. 

2nd  week  April  to  2nd  week  May  ....  LarTs. 

•,      „      ^ay   ,f  end  of  month ^BP** 

3rd    „       ♦,      „  lit  week  June BBBTLB8. 

Generation  II. 

4th  week  in  May EGGS. 

99      n      »    f>   to  end  of  June        .         •         •         •         .  Larvae. 

End  of  June  to  middle  of  Jnly        .        .         ,        .        ,  Fnpn. 

let  week  of  Jnly  to  8rd  week  of  July        ....  BEETLES. 

Gbkbeation  hi. 

2ad  week  of  July  .......  EGGS. 

„      „     in    „    to  2ud  week  in  August  •        .         .  Larv». 

„      »     of  August  to  end  of  uonth        «...  Pupie. 

3rd    „     in      „        „  lit  week  September        •         .         .  BEETLES. 

Gbnbration  IV. 

4th  week  in  Auguit       .        • EGGS. 

»      9,     ri        »    to  4th  week  in  September  •         .  Larvse. 

„      »     H  September  tu  middle  of  October      .         .         .  Pup». 

Xst     „     „  October  to  3rd  week  in      „  ...  BEETLES. 

Gei^ration  V.     (A  partial  generation.) 

2nd  week  in  October     |  ......         ,    EGGS. 

:>      >9      9,       u     to  :2nd  week  in  November  •        .         .    Larvse. 

(Some  of  tbeee  larvas  will  be  overwinttring  larvce.) 
„    week  in  November  to  end  of  November       .         .         .    Pupae. 
3rd      MN»>  ••••..•    BEETLES. 

(Theie  beetles  will  hibernate  through  the  winter  in  thick 
deodar  bark.) 

In  ordinary  years  the  beetle  passes  through  3  to  4  generations 
(the  last  a  partial  one)  in  the  course  of  a  year. 

Damage  Committed  in  the  Forest. 

This  beetle  is  a  most  dangerous  pest  to  the  deodar  and  is^  as  far 
as  is  at  present  known,  one  of  the  worst  insect  foes  the  tree  has  to  con^ 
tend  with.  Trees  of  all  sizes  are  attacked  by  the  beetle  from  the 
largest  tree  in  the  forest  to  the  smallest  sapling.  It  usually  con- 
fines its  attacks  to  sickly  trees  and  trees  broken  by  snow  or  from 
other  causes^  in  all  of  which  the  vitality  has  become  lessened  and 
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the  upward  flow  of  sap  consequently  decreased;  it  also  invariably 
lays  its  eggs  in  newly  felled  unbarked  trees  when  such  are  avail- 
able.    In     forests     where     such     trees     are     not     available     or 
where  circumstances  have  favoured  the   insect^   such   as   a   long 
drought  and  warm  winter  followed  by  an  early  springs  the  latter 
will  increase  in  such  numbers  that  the  ordinary  supply  of  trees 
suitable  for  egg  laying  becomes  insufficient :  the  beetle  will  then  at- 
tack green  standing  healthy  trees.    When  this  happens  it  is  usually 
found  that  the  insect  chooses  those  which  are  growing  on  exposed 
aspects  where  the  soil  is  poor  and  those  growing  in  open  forest. 
Once,  however,  a  centre  of  attack  has  started  the  insect,  by  means 
of    successive    generations,    spreads    outwards    from    the    centre 
in  more  or  less  concentric  rings,  each  generation  attacking  the  trees 
nearest  to  those  in  which  it  was  reared.     In  this  way  in  serious  at- 
tacks of  the  insect  whole  areas  of  forest  may  be  killed  off  in  a  few 
months  owing  to  the  incredible  swiftness  with  which  the  beetles 
multiply.     That  this  latter  is  very  rapid  will  be  understood  when  it 
is  stated  that  a  tree  of  3  feet  diameter  at  base  and  100  feet  bole 
produced,  as  a  result  of  a  single  generation  reared  in  it,  56,300 
beetles  allowing  for  50  per  cent,   casualties.     Observations  have 
shown  that  in  a  dry  year  such  as  the  present  the  casualties  have 
been  from  15  to  20  per  cent.  only.     Plate  III,  figs.  1,  2  and  3,  show 
the  effects  of  the  insects'  attacks  on  young  deodar  in  the  Catchment 
Area.    The  trees  shown  were  killed  by  the  beetle. 

SCOLTTUS  MiNOB. 

{The  smaller  Deodar  bark-borer.) 

The  egg,  larva  and  pupa  of  this  insect  resemble  those  of 
Scolytus  major  in  every  particular  save  that  they  are  about  half 
the  size.  Figs.  2,  2a  (Plate  I)  shcKv  the  larva  and  pupa  of  this 
insect. 

Beetle. — The  beetle  resembles  Scolytus  major  in  shape  and 
colouration.  It  is  distinguishable  in  being  half  the  size  of  its  large 
companion  and  the  pits  and  depressions  on  the  elytra  are  more 
irregularly  distributed.     (Plate  I,  fig.  2b.) 

This  insect  lays  only  half  the  number  of  eggs  laid  by  its  larger 
companion  and  usually  confines  its  attacks  to  the  tops  of  old  trees 
and  poles  or  to  saplings. 


irmtM.  me  iamc-ioiim  beetlb  of  the  smu  MTcmiBiT  area  rwests. 


PlATt  H. 


1.  Pha  of  en  and  bural  gmlleriei  of  Seofyimt  mmfm\  tlM  Deodar  bark-borer :  «,  egg  gallery ; 
It,  larval  galleriet.  9.  Predaceoue  clerid  beetle  iTitumnmrns  kimuh/emtis,  SitL) :  i, 
lanra  (mag,')^  9«,  beetle  siezing  a  Sco^iuSf  ih,  beetle  feeding  upon  one.  3.  Pre- 
daceoue hietorid  beetle  (Niponius  canalioollk,  Lewie)  :   30,  aide  view  of  do. 
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Natural  Enemies. 
Two  insects  are  known  to  prey  upon  the  Scolyttis  bark-borers, 
botb  beetles.  One  is  a  brightly  coloured  beetle  which  attacks  the 
bark-borers  outside  the  trees,  the  other  follows  them  down  into  their 
tunnels  and  feeds  upon  them  there.  The  larvse  of  both  are  pink 
and  prey  upon  the  eggs  and  grubs  of  the  Scolytus  in  their  galleries. 

1.  Thanasimus  himalayensis,  Steb. 

Beference: — Departmental  Notes,  Vol.  I,  pp.  213-218. 
This  iub^ct  may  be  called  the  predaceous  bark-beeile  eating 
Glerid  (it  belongs  to  the  family  Cleridce),  for  it  feeds  upon  all  the 
important  Himalayan  coniferous  bark-beetle  pests  at  present  known. 
Larva. — An  elongate  pink  worm-like  flat  grub  consisting  of  a 
head  and  twelve  body  segments.  The  head  is  brown  and  mandibles 
black;  there  is  a  brown  patch  just  behind  the  head  on  the  upper 
surface  and  a  pair  of  brown  spots  on  each  of  the  two  following 
segments.  Each  of  the  first  3  segments  has  a  pair  of  legs  and  the 
grub  tapers  in  front.     Length  |  to  |  inch.     See  plate  II.  fig.  2. 

Beetle. — Head  and  antennae  black;  body  short  and  squarish 
with  well  marked  ''shoulders."  The  prothorax  (part  following 
head)  is  black  and  has  some  hairs  on  it.  The  body,  which  is 
covered  by  the  elytra  or  wing  cases  on  top,  is  broader  than  pro- 
thorax  and  head;  the  wing  cases  are  rounded  at  extremities;  the 
basal  third  being  red,  the  rest  black;  the  black  area  is  traversed  by 
two  white  wavy  bands.  The  abdomen  below  is  bright  vermillion. 
Length  about  ^  inch.     Plate  II,  figs.  2a,  2b  shows  this  beetle. 

The  larvse  of  this  beetle  are  to  be  found  in  the  tunnels  of  the 
Scolytus  larvae  where  they  feed  upon  them,  moving  from  one 
gallery  to  another  between  the  bark  and  cambium  layer. 

The  beetles  are  to  be  found  on  the  wing  in  the  forest  flying 
about  over  or  running  along  the  trunks  of  infested  trees.  They  are 
very  active  and  seize  with  their  powerful  mandibles  or  jaws  the 
Scolytus  beetles  they  flnd  on  the  trunk  or  just  boring  into  the  tree. 
Having  caught  a  beetle  they  hold  it  between  their  fore  legs,  tear  off 
the  head,  and  then  suck  out  the  contents  of  the  rest  of  the  body. 
They  are  voracious  insects  and  consume  a  large  number  of  beetles. 
The  Thanasimus  is  thus  of  great  service  to  the  Forester  and  should 
be  carefully  made  known  to  forest  guards  and  others  in  order  that 
it  may  not  be  ignorantly  destroyed  as  a  pest. 
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2.  Ntponiw  camtiaoUis,  Lewu. 

Il6|ere;iC6:-r-J9e^rt7n6»taZ  Notes^  Vol.  I.  pp.  248,  349. 

7Ma  is  a  beetle  belonging  to  tbe  family  HisteridiB.  It  follows 
tlie.  Scolytus  beetles  into  tbeir  tunnels  and  destroys  them.  Al- 
thougb  more  elongate  it  Las  a  general  resemblance  to  the  Scolytus 
beetles,  being  black  and  shining  in  appearance,  and  efforts  should 
be  made  to  distinguish  it  from  the  deodar  pest. 

Larva. — ^Elongate  and  fiat,  pink  in  colour,  with  a  yellow  head 
and  12  piivk  or  red  body  segments.     Length  ^  inch. 

It  is  to  be  commonly  found  in  the  larval  galleries  of  the  Scolytus 
beetles  in  the  same  position  as  the  last. 

Beetle. — Elongate,  narrow.  Shining  black  in  colour;  the  wing 
cases  on  the  back  are  short  and  leave  exposed  two  segments  of  the 
body.  By  this  and  its  shape  it  can  be  recognised  from  the  Scolytus. 
Its  body  also  is  not  turned  up  at  the  end  beneath  as  is  that  of  the 
Scolytus.  See  side  and  back  view  of  this  beetle  in  Plate  II, 
figs.  3,  3a. 

This  beetle  feeds  upon  the  Scolytus  beetles.  It  has  the  same 
diameter  as  that  of  the  deodar  bark-boring  beetles  and  can  thus 
enter  the  tunnels  of  the  latter  to  devour  them. 

Since  this  insect  is  an  enemy  of  the  bark-borer  it  should  not  be 
killed  i^nd  efforts  should  be  made  to  recognise  it  and  its  larvss. 
It  is  always  to  be  found  with  the  Scolytus  beetle  when  the  latter  is 
^SR  l^yii^g  i^  the  trees. 

Protection  and  Remedies. 

Once  the  life  history  of  this  beetle  is  well  understood  the  intro- 
duction  of  certain  measures  to  check  its  farther  increase  on  a  large 
scale  becomes  possible.  It  is  obvious  that  any  measures  which  will 
result  in  the  killing  off  of  the  grubs  before  they  change  to  pupss 
and  beetles  will  result  in  the  disappearance  of  the  insect  from  the 
area  as  a  pest  since  there  will  be  no  furtlier  egg-laying  on  a  large 
scale.  Our  present  knowledge  of  the  life  history  enables  us  to  cope 
with  the  pest  in  this  manner.  I  have  shown  already  that  4  full 
generatiions  and  a  partial  5th  may  be  expected  this  year  in  the 
Simla  GAtchmeAt  Aie^^  if  the  dry  spring  at  present  being  ex- 
perienced is  followed  by  x^origial  mn^  m4  a  J^ormal  autumn  saason* 


MHMn.  rue  iMw-BmiHe  atin.a  w  the  smu  mtohmeht  miu  raiKsis. 
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1.  YoHBg  deodar  MipliDg  dying  under  the  dfecU  of  tlie  attack  of  Scofytus  mimar  (portions 

of  the  bark  have  been  removed,  ihowing  the  larval  gaUeriee  beneath). 

2.  Same-aa  x  ;  the  lower  Unral  galleriea  are  thoee  of  Se^fytm  mtfjw. 

3.  Upper  portion  of  a  joung  deodar  pole.    The  lap-irood  ia  entirely  covered  with  the 

galleriea  of  the  two  SeolyHi  inUiS^  the  baet  kyer  having  been  totally  destroyed  and 
the  tree  killed  «,  entrance  hole ;  h^  csifgi^llcry ;  4  larval  gallery ;  /,  pupating 
chamber. 
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I  have  also  given  the  approximate  periods  at  which  the  larvae  of 
each  generation  will  become  full  grown.  In  order  to  deal  with  the 
attack  which  now  threatens  to  assume  serious  proportions  in  the 
Simla  Catchment  Area  it  will  be  necessary  to  take  steps  to  destroy 
the  larvfld  of  each  generation  as  it  appears. 

The  beetles  are  at  present  attacking  trees  in  three  stages : — 

(a)  Newly  felled  or  fallen  green  trees. 
(6)  Standing  sickly  trees. 

(c)  Standing  green  trees  in  the  neighbourhood  of  a  *^  cen- 

tre ''  of  infection. 

Accordingly  the  first  step  to  be  taken  is  to  mark  down  all  in- 
fested trees  whether  felled  or  fallen,  standing  sickly  or  standing 
healthy  trees* 

(d)  Net^ly  felled  or  fallen  trees. — The  first  of  these  are 

known  and  can  be  easily  marked  down.  The  second 
should  be  searched  for  and  marked  down.  This  will 
involve  going  over  the  whole  area  carefully. 
(6)  Standing  sickly  trees. ^^Mbhj  of  these  have  been  already 
noted.  Some  are  just  dying  or  dead  as  a  result  of  a 
bad  attack  upon  them  by  the  last  generation  or  two  of 
last  year.  The  beetles  from  these  trees  have  mostly 
escaped  and  are  now  (April)  engaged  in  laying  the 
eggs  of  the  first  generation  of  the  year  in  other  trees. 
The  whole  area  must  be  gone  over  and  all  trees  found 
should  be  noted  and  marked  with  a  tar  ring.  It  is 
not  to  be  expected  that  the  whole  of  these  trees  will 
have  been  found  in  time  to  catch  the  first  generation 
of  the  beetle  which  will  issue  about  the  third  week  in 
May.  If  the  first  is  not  caught  it  should  be  possible 
to  mark  them  all  down  in  time  to  catch  the  larvae  of 
the  second  or  third  generations. 

In  the  case  of  (a)  and  (b)  the  stems  or  trees  will  be  left  in  the 
forest  until  about  the  1st  week  in  May,  (b)  should  then  be  felled  and 
(a)  and  (b)  barked  and  the  bark  turned  up  so  as  to  expose  it  to  the 
rays  of  the  sun.  This  will  be  strong  enough  to  kill  off  the  larvae. 
All  saplings  or  branches  which  are  too  thin  to  be  barked  should  be 
burnt.     If  however  (6)  are  not  badly  infested  with  the  beetle  they 
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should  b^  left  standing  to  serve  as  trap  trees  for  succeeding  genera- 
tions. 

(c)  Standing  green  infested  trees. — Instances  exist  in  this 
forest  where  green  healthy  trees  immediately  adjoin- 
ing trees  attacked  by  the  last  generation  of  last  year 
are  now  being  infested  by  the  beetles  of  this  last 
generation.  Last  year's  infested  trees  are  either  dying 
or  just  dead  as  evidenced  by  the  majority  of  the 
^eedles  left  on  the  trees  having  turned  yellow  whilst 
many  have  already  dropped.  It  will  be  found  that 
these  newly  attacked  green  trees  are  much  more  diffi- 
cult to  deal  with,  as  their  removal  must  depend  en- 
tirely OTx  the  degree  in  which  they  are  attacked  and 
on  their  nearness  or  otherwise  to  ^'  centres  '*  of  infec- 
,        .  ^  Mon.     It  will  also  be  foun^  v0ry  difficult  to  discover 

them  until  they  are  commencing  to  fade.  It  may 
prove  advisable  to  leave  those  discovered  early  stand- 
ing over  one,  two,  or  even  three  generations  of  the  in- 
*  .  sect  since  there  is  a  likelihood  of  their  serving  as  an 
attraction  to  further  beetles  to  lay  their  eggs  in.  They 
thus  serve  as  "traps"  and  if  used  as  such  properly  they 
may  i^ttract  a  large  number  of  beetles  which  would 
otherwise  oviposit  elsewhere  in  uninfested  trees.  In 
all  cases  where  such  trees  are  not  very  seriously  at- 
tacked I  would  recommend  that  they  be  not  felled 
before  the  larvae  of  the  second  generation  of  the  beetle 
are  reaching  full  growth,  i.e.,  about  the  end  of  June. 
They  will  thus  serve  the  purpose  throughout  the  area 
of  *  ■  trap  trees," 

Trap  Trees. — In  order  to  ascertain  the  extent  anct  intensity  of 
the  present  attack  1  recommend  that  suitable  green  trees  be  chosen 
here  and  there  in  the  forest,  preferably  along  a  road  or  footpath, 
and  felUd,  These  trees  should  be  felled  just  before  the  periods  at 
which  the  beetles  are  to  be  expected  on  the  wing  in  the  forest. 
It  will  be  found  that  the  beetles  will  resort  to  these  felled 
trees  which  will  thus  serve  as  "traps."  As  soon  as 
they,  are  full  of  fully  grown  larvro  they  should  be  barked 
and .  the    bark    exposed    to    the    sun    or    burnt,     as    may    be 
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deemed  moet  advisable.  If  a  trap  tree  is  not  seriously  infested 
by  the  generation  of  beetles  issuing  soon  after  it  has  been  felled  it 
may  be  left  for  a  following  one.  The  trees  should  be  so  felled  as  to 
lie  in  a  position  sheltered  from  the  sun  during  the  hottest  portion 
of  the  day.  In  choosing  these  trees  it  must  be  borne  in  mind  that 
they  must  be  healthy  and  full  of  sap.  It  will  be  useless  felling 
nearly  dead  trees  for  such  a  purpose  as  they  would  rapidly  dry  and 
would  not  be  sought  out  by  the  beetle.  The  beetles  require  fresh 
sappy  cambium  to  lay  their  eggs  in. 
To  recapitulate :  — 

The  periods  to  fell  trap  trees  are  as  follows :  — 


l»t  f^eneration 
8rd        „ 
6tb 


Itt  week  In  April. 
4tb     „    H  May. 
2nd    „    „  July. 
4tli     „    M  Aagntt. 
2nd    ,,    „  October. 


The  periods  to  fell  and  bark  sickly  trees  containing  full  grown 
laiTse,  to  bark  fallen  or  trap  trees^  and  expose  bark  to  sun  or  bum 
it,  are  as  follows:  — 


let  fi^neration 

2nd 

8fd 

4tb        ,. 

6th 


2nd  week  in  May. 
Bnd  of  Jane. 
2nd  week  in  Angaait. 
4tb      M    f»  September. 
2ad     „    „  Nofember. 


THE  BLUE  PINE  POLTGRAPHUS  BARK-BORER, 


{Polygraphus  major,  Steb.) 

Vernacular  names: — Unknovm. 

References: — Departmental  Notes ^  Vol.  7,  pp.  234-238. 

Nature  of  Attack. 

The  male  beetle  bores  through  the  bark  of  the  blue  pine — (or 
deodar)  and  eats  out  a  pairing  chamber  in  the  bast  and  sap  wood. 
Three  female  beetles  successively  enter  the  pairing  chamber  by 
the  male  entrance  hole  in  the  bark  and  after  pairing  bore  away 
from  the  central  chamber  in  different  directions.    The  galleries 
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SO  made  are  the  egg  galleri^,  eggs  being  deposited  on  ^ithef 
side  of  them;  the  larvae  oh  hatching  out  bore  away  from  the  egg 
gallery  in  a  direction  more  or  less  at  right  angles  to  it.  Whes 
sufficiently  numerous  the  beetles  and  their  larvae  remove  all  the 
bast  layer  and  the  tree  dies. 

Distribution. 

The  distribution  of  this  ins^t  vb  similar  to  that  of  the  deodar 
Scolytus  major  and  Scolytus  minor. 

General  appearance. 

Egg. — The  egg  is  a  tiny  round  translucent  globule  very  like  the 
egg  of  Scolytus. 

Grub  or  Larva. — Resembles  to  some  extent  that  of  Scolytus. 
It  is  a  white  curved  legless  grub  largest  at  the  head  end  and  about 
|th  inch  in  length  when  full  grown.  When  newly  hatchied  it  is 
a  minute  yellowish  white  dot.     (PI.  IV.,  fig.  1.) 

Pupa. — The  pupa  is  whitish-yellow  and  of  the  ordinary  beetle 
type.    Sed  fig.  la,  Plate  IV. 

Beetle. — ^The  beetle  is  elongate,  oblong  and  hairy  and  narrowed 
in  front.  When  found  in  the  pupal  chamber  in  the  sap  wood  it  is 
bright  yellowish  brown  in  colour;  before  emerging  it  darkens  in 
colour.  The  head  and  thorax  {front  part  of  insect)  are  black  and 
shining  and  sparsely  covered  with'  hair,  the  elytra  (back  upper 
part  of  insect)  are  chestnut  brown  in  colour  and  covered  with 
yellowish  hairs.  These  hairs  are  at  times  greyish  giving  a  greyish 
appeak^nce  to  the  whole  insect.  The  thorax  is  pitted  all  over  and 
the  elytra  have  fine  longitudinal  channels  and  pits  on  them.  The 
under  surface  is  black  and  shining  and  flat  hehind,  not  projected 
upwards  as  is  the  case  with  the  Scolytus  beetle.  Length  ^th  inch. 
Plate  IV,  fig.  lb,  shows  the  beetle^ 

Life  History. 

The  life  history  of  this  beetle  so  far  as  its  appearance  in  the 
foi'est  g6e6  is  St>ine'«rhat  similar  to  that  of  the  Scolytus  beetles 
dem^i^ib^  abbVe.  It  differs  however  in  certain  important  parti- 
culars, the  ehtef  of  which  is  the  fiact  that  the  insect  is  a  polygam- 
ous one  ahd  pairs  with  more  than  one  female,  the  number  being 
moH   nsualfy   ikt^.    the   iM^   appears   to   pass   through    the 
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1.  P^grmphu  m^§r ;  i,  Imra ;  i«,  papA ;  ift,  bftck  and  dde  view  of  beetle. 

2.  Portion  of  blue  pint  ftem  ihowing  entranoe  holes  (A)  of  beetles  in  bark.  :    *  -'. 
8.    hmer  tnrfue  of  blue  pine  bark  showing  pairing  chamber  (/)  ;  three  egg  gaUerAs.<tf/^- 

and  larval  galleries  (/)• 
4.    Blue  pine  sapling  showing  pabing  chamber  (/),  egg  galleries  (/),  and  pupal  chamben 
{(t)  in  sap-wood. 


t::: 


■■:  **r  : 
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winter  in  a  similar  manner  to  the  Scolytus  beetles  d^sei^ibM  aborts 
i.e.>  either  as  a  matuite  beetle  (its  plaee  of  kibemation  is  however 
uaknowa)  or  as  an  bverwinterihg  larva.  As  is  the  case  with  the 
Scolytus  if  the  larvse  have  already  changed  to  pupae  when  the 
first  cold  snap  sets  in  they  will  probably  foe  kilted  by  it  as  bark 
beetle-pupae  easily  succumb  to  frost.  The  overwintering  beetles 
cohimenced  laying  the  eggs  of  the  first  generation  of  the  year  at 
the  beginning  of  Apk*il  in  1908  (in  the  Simla  Catchment  Al'ea), 
which  was  about  a  Week  earlier  than  its  companion  the  Scolytus 
and  from  3-4  weekis  eaHier  than  is  udtial  in  oi^dinary  fetM^ 
The  tree  chiefly  preferred  by  the  befetle  is  the  Blue  pine  {Kail), 
The  male  beetle  bores  its  ^y  through  the  bark  dowh  to  the  bast 
lay^r  and  gnaws  out  in  this  and  the  sa^  wood  a  chamber  of  irre- 
gidar  stellate  shape  (Plate  lY,  fig.  3p).  The  male  beetle  chooses 
for  this  operation  any  part  of  the  stem  or  branch  of  the  tre6  which 
is  soft  and  succulent.  It  never  bores  in  through  thick  old  bark. 
In  the  case  of  branches  the  only  desideratum  is  that  there  should  be 
some  wood  in  them.  Through  the  tunnel  made  by  the  male, 
usually  thilee,  but  occasionally  4  or  even  5,  female  beetles  succes- 
sively enter  and  after  pairing  with  the  male  proceed  to  excavate 
their  egg  galleries.  £ach  beetle  constructs  one  such  gallery  (c)  and 
each  takes  a  different  direction  to  that  taken  by  the  others.  In  this 
way  the  egg  gallery  plans  shown  in  figs.  3,  4  are  produced.  These 
egg  galleries  are  bored  deep  in  the  bast  and  sap  wood ;  they  are  usu- 
ally curved  and  from  1  inch  to  1^  inches  in  length.  The  female^  as 
she  bores  out  her  tunnel,  gnaws  out  little  notches  at  the  side  and 
places  an  egg  in  each.  These  notches  are  not  made  so  symmetri- 
cally as  in  the  case  of  the  Scolytus  beetle,  there  being  usually  more 
on  one  side  than  on  the  other.  From  8  to  16  eg^s  appear  to  be 
laid  in  each  gallery  (see  fig.  3).  The  first  eggs  hatch  out 
before  the  female  beetle  has  JBnished  egg  laying  which  process 
takes  from  4  to  6  days. 

The  larvae  on  hatching  out  feed  almost  entirely  in  the  bast  and 
bark  and  rarely  groove  the  bast  "wood. 

They  bore  winding  galleries  fn  t  diriection  approximately  at 
right  angles  to  the  egg  gallery,  their  tunnels  averaging  f  to  1  inch 
in  length.  I'hese  tunnels  are  closely  packed  with  the  wood  excreta 
passed  out  by  the  larval  in  feeding  (SI),  When  full  fed  at  the  end  of 
about  4  weeks  they  eat  out  a  small  chamber  in  the  sap  wood  (4rf)  ai 
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the  end  of  the  larval  gallery  and  change  to  pupse  in  this.  When  the 
pupa  has  matured  into  the  beetle^  in  from  8  to  13  days,  the  latter 
bores  its  way  out  direct  to  the  outside  by  a  horizontal  tunnel.  Where 
the  bark  is  of  fair  thickness  the  portion  of  the  pupal  chambers  in 
the  wood  consists  of  merely  a  saucer-shaped  depression  in  the 
wood.  It  is  more  usual,  however,  for  the  whole  of  the  pupal 
chamber  to  be  entirely  hollowed  out  in  the  sap  wood.  From  this 
method  of  feeding  it  will  become  apparent  that  whilst  the  whole 
of  the  plan  of  the  egg  galleries  and  larval  galleries  will  be  always 
visible  in  the  bark  (fig.  3)  it  is  most  usual  to  find  on  the  sap  wood  a 
central  chamber  from  which  3  or  more  arms  take  off  and  at  some  dis- 
tance from  these  arms  irregular  rows  of  small  holes  in  the  wood — 
the  pupating  chambers  of  the  grubs  whose  tunnels  were  made  entire- 
ly in  the  bast  layer  and  are  therefore  not  visible  in  the  sap  wood 
(fig.  4).  This  is  the  most  characteristic  appearance  of  stems  and 
branches  attacked  by  this  pest  and  by  it  the  presence  in  the  forest  of 
the  insect  is  easily  recognisable.  Unlike  the  Scolytus  the  egg  gallery 
of  this  beetle  is  loosely  packed  with  the  wood  particles  eaten  out 
in  excavating  it.  When  she  has  finished  egg  laying  she 
bores  a  short  off-shoot  gallery  off  the  egg  gallery  in  which  she 
dies ;  or  she  may  die  at  the  top  of  a  prolongation  of  the  egg  gallery, 
no  eggs  being  laid  in  this  portion. 

In  small  branches  the  beetle  grooves  the  sap  wood  much  more 
deeply  and  the  egg  galleries  are  usually  much  longer  than  in 
thicker  ones. 

When  attacking  the  deodar  the  number  of  egg  galleries  taking 
off  from  the  pairing  chamber  appears  to  be  usually  two  or  at  most 
three. 

It  has  been  said  that  the  insect  principally  attacks  the  blue 
pine.  It  also  infests  the  spruce  to  some  extent  and  more  seriously 
the  deodar  in  areas  where  the  Kail  is  scarce.  When  infesting  the 
deodar  the  periods  occupied  in  passing  through  the  several  genera- 
tions of  the  year  appear  to  coincide  more  or  less  exactly  with  those 
of  the  Scolytus,  The  bark  and  wood  of  the  tree  being  harder  than 
the  Kail  it  finds  it  more  difficult  to  work  in  and  its  egg  and  larval 
galleries  are  shorter. 

The  insect  would  seem  to  pass  through  about  4  (the  4th  a 
partial  one)  generations  under  ordinary  conditions.  In  a  dry 
year  sueh  as  the  present  we  have  seen  that  it  commenced  egg  lay- 
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i^g  dperaiioiis  at  tbe  begiBBing  of  April  and  that  it  takes  about 
six  weeks  to  pass  through  a  generation.  The  following  genera- 
tions (for  the  Kadi)  may  therefore  be  expected  in  the  Catchment 
Area  (the  actual  periods  of  the  appearance  of  the  various  stages  of 
the  insect  being  more  or  less  approximate  but  sufficiently  accurate 
for  working  purposes) : — 

OSNBRATIOR  I. 

Btgmiiiog  of  April       •••....  E€^S. 

Iti  week  April  to  Ist  week  Maj lMrr». 

n     39    May   „  8rd    »       „  .        .        •        .        ,  Papov 

2Dd   „      „      „  end  of  month BEETLES. 

Generation  II. 

3rd  week  in  Maj SGGa 

f»      »•    f»    9»    to  3rd  week  in  Jane        •        .        •        •  Lartse. 

n      n    ,»  Jnne  to  let    „    „  Jaljr  .....  Fnp», 

End  of  June  to  middle  of  July BEETLES. 

Gknkkation  IIL 

Ist  week  in  Jnly  .......  £008. 

it      n    t»    •»    to  lat  we^  Angpiat  ....  Lar?cD. 

»>      *»    $9  Angnat  to  Srd  week  in  August  •         •  Pupie. 

Middle  of  August  to  end  of  month  ....  BEETLES. 


Genhration  IV. 

8rd  week  of  August       •        •        •         • 
^     „    9t       M     to  Srd  week  in  September 
„      „    in  September  to  let  week  in  October 

End  of  September  to  middle  of  October 


EGGS. 
Larve. 

PupSD. 

BEETLES. 


Gkmeration  V.     (A  partial  generation.) 

1st  week  in  Oetober EGGS. 

,,      „     „       t,     to  Srd  week  in  Noyember     •        •        .    Larvss. 
(Some  of  these  larT»  will  probably  be  overwintering 
lanr».) 
„  week  in  IfoTember  to  Srd  week  in  Norember  .        •    Pope. 

Middle  of  Nofember  ....*.    BEETLES. 

(Theae  beetlea  will  hibematt  through  the  winter  months.) 
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These  generations  will  depend  upon  climatio  conditiona  but 
the  favourable  and  early  start  the  insect  has  made  practically 
assures  the  appearance  of  at  least  4  generations. 

Damage  Committed  in  the  Forest. 

This  insect  confines  its  attacks  to  young  growth  onlyi  infesting 
trees  which  have  not  as  yet  put  on  an  outer  layer  of  old  dead  bark. 
Owing  to  its  polygamous  habits  it  is  capable  of  an  even  grater 
rapidity  in  increase  than  the  Scolytus,  once  conditions  are  favour^ 
able  to  it.  For  egg  laying  purposes  it  undoubtedly  has  a  preference 
for  the  blue  pine  and  next  to  the  blue  pine  the  spruce.  It  has  been 
shown  however  that  when  these  trees  are  scarce  in  a  forest  and  the 
beetle  is  abundant  it  will  oviposit  in  deodar  and  this  characteristic 
of  the  beetle  renders  it  a  much  more  dangerous  pest  than  would 
otherwise  be  the  case. 

It  is  a  more  active  beetle  than  the  Scolytus  and  flies  by  day  and 
tunnels  into  trees  in  broad  daylight  and  even  in  sunlight.  It  is 
not  so  sensitive  to  sunlight  as  its  companion  and  will  tunnel  into 
a  tree  or  branch  on  almost  any  side.  Poles,  saplings  and  quite 
young  growth  are  alike  infested  and  it  will  tunnel  into  healthy 
green  standing  trees  in  the  forest.  The  beetle  appears  endowed 
with  a  strong  vitality,  for  it  will  be  almost  invariably  found  in 
some  stage  of  its  existence  in  felled  green  trees  and  green  branch 
wood  of  the  trees  it  affects  and  is  not  so  susceptible  to  their  rapid 
drying  as  is  the  Scolytus.  It  spreads  in  a  forest  in  a  similar 
manner  to  the  Scolytus  beetles. 

Natural  Enemies. 

Both  Thanasimus  himalayensis  and  Niponius  cdnalicollis^  the 
two  predaceous  beetles  already  described  as  feeding  upon  the 
Scolytus  beetles,  prey  upon  the  Polygraphus  major  beetle  in  a 
similar  manner,  whilst  their  larv83  feed  upon  the  bark-borer  grubs 
in  the  tunnels  in  a  similar  fashion. 

Protection  arid  Rernedies* 
The  measures  to  be  taken  to  combat  the  attack  of  the  blue  pine 
borer  are  similat  to  those  already  }aid  down  for  the  deodar  bark- 
borer. 
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The  Line  pine  insect  however  only  attacks  poles  and  saplings  and 
will  not  be  found  to  infest  poles  whose  bark  has  attained  a  thick- 
ness which  results  in  an  outer  layer  or  covering  of  old  dead  bark 
being  present  on  the  tree. 

The  insect  requires  for  egg  laying  purposes  soft  sappy  bark. 
Consequently  small  poles  may  be  felled  as  trap  trees  but  they  must 
be  green.  The  fact  that  they  dry  fairly  quickly  does  not  appear 
to  inconvenience  the  insect  once  the  larvse  have  become  half  to  two- 
thirds  grown.  An  inspection  will  show  that  the  beetles  now  in  the 
forest  on  the  Catchment  Area  have  oviposited  in  all  the  tops  and 
small  saplings  cut  over  in  the  felling  operations  in  the  Coppice 
Working  Circle.  In  fact  wherever  a  green  felled  blue  pine  sapling 
or  pole  or  green  branch  wood  have  been  met  with  in  the  forest  they 
have  always  been  found  to  be  full  of  the  beetle  engaged  in  its  egg 
laying  operations. 

The  serious  aspect  of  this  beetle's  presence  is  due  to  the  fact  that 
owing  to  the  scarcity  of  blue  pine  on  the  area  it  is  attacking  the 
deodar.  A  notable  instance  is  to  be  found  in  the  case  of  '^Centre  8". 
Here  a  group  of  small  deodar  saplings  were  attacked  and  killed  by 
the  Scolytus  beetle  last  year.  Close  by  there  is  another  group  of 
small  deodar  saplings  green  and  healthy  to  all  appearance.  An 
inspection  has  shown  that  they  are  partially  attacked  by  Polygra- 
phus  major,  a  generation  of  which  is  just  leaving  the  trees.  Some 
of  this  generation  is  boring  into  the  unaffected  portions  of  these 
trees>  others  into  a  larger  pole  hard  by. 

I  consider  that  the  fact  that  this  beetle  is  attacking  the  deodar  « 
instead  of  its  own  natural  food  is  a  most  serious  aspect  of  the  pre- 
sent attack,  as  it  would  seem  to  indicate  that  the  Polygraphus  must 
be  present  in  the  forest  in  considerable  numbers. 

THE  DEODAR  BTTPRESTID  BEETLE. 

(Chrysobothris  sp.) 

Vernacular  name : — ^Unknown. 

Reference: — Departmental  Notes,  Vol,  7,  p.  49. 

Nature  of  Attack. 

The  egg  is  probably  laid  on  the  bark  in  a  crevice  or  depression. 
^The  grub  on  hatching  out  bores  down  to  the  bast  and  eats  out  in  it 
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and  the  sap  wood  an  irregular  winding  gallery.     When  nnmerons 
these  galleries  coalesce  and  girdle  the  tree  and  the  tree  dies. 

Distribution, 
I  took  the  larvse  of  this  insect  in  deodar  in  Bnshahr  in  1901 
and  have  seen  it  since  in  Jannsar.  It  is  abundant  in  the  Simla 
Catchment  Area  Forests.  I  have  no  other  locality  record  at  present 
but  it  is  probably  distributed  throughout  the  Deodar  tracts  of  the 
Western  Himalaya.  The  only  specimen  taken  of  the  beetle,  whose 
grubs  are  probably  the  ones  responsible  for  this  damage  to  the 
deodar,  was  discovered  by  Mr.  A.  V.  Munro  dead  in  a  pupal  cham- 
ber in  the  Simla  Catchment  Area. 

General  Appearance. 

Gruh  or  Larva, — The  larva  is  yellowish,  flat,  elongate  and 
narrow  with  a  large  round  segment  immediately  following  the 
small  yellow  head;  the  segments  following  this  large  prothoracic 
segment,  as  it  is  called,  are  very  much  narrower  in  width  and  are 
more  or  less  equal  to  one  another  in  size.  Its  length  is  about  1  inch 
and  it  is  usually  found  in  its  gallery  with  its  lower  segments  curved 
round  so  as  to  lie  against  the  ones  above  them.  Plate  V,  fig.  1, 
shows  the  larva  frds  grown  and  la,  a  small  one. 

Beetle. — ^The  beetle  is  elongate,  cylindrical  and  dark  greenish 
black  in  colour.  The  thorax  is  squarish  with  a  coppery  sheen  on  it ; 
the  wing  cases  or  elytra  are  constricted  towards  the  apex  and  round- 
ed on  sides ;  the  apex  ends  in  three  teeth  of  which  the  middle  one  is 
the  largest  and  the  inner  one  very  small;  the  surface  of  elytra  is 
pitted  and  there  are  several  prominent  elevated  lines  or  ridges 
upon  them,  the  one  prolonged  into  the  median  tooth  being  the  most 
prominent.  He  under  surface  is  lighter  in  colour.  Length  about 
\  an  inch.     Fig.  2  shows  the  beetle  natural  size  and  enlarged. 

Life  History, 
But  little  is  at  present  known  on  the  subject  of  the  life  history 
of  this  beetle.  The  few  facts  ascertained  have  been  gleaned  chiefly 
from  the  record  it  leaves  behind  it  in  the  trees  it  attacks  and  from 
the  few  larvae  which  have  been  taken  from  their  galleries  in  living 
trees.  The  record  left  in  attack  trees  gives  us  the  following  data. 
The  egg  is  laid  by  the  female  either  on  the  bark  or  down  on  the 
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1.  Chy»o6ciAris  tp.    The  Deodar  Buprertid  beetJe  ;  r,  la,  lw». 

2.  Beetle,  back  (n&L  size  and  enlarged)  and  side  view. 

3.  Young  larval  galleries  in  bcMt  layer  and  sap-wood  of  tree  with  Ume  m  tiim. 

4.  Larval  galleries  in  bark  of  deodar. 

6.  $0,  $i,  pupal  ehambeiB  io  lap-wood ;  5c,  entrance  tunnel  in  lap-wood  (aection). 

6.  Base  of  deodar  lapUng  fhowing  the  characteristic  appearance  of  trees  attacked  by  the 
Buprartid;  the  white  patches  0, «,  are  paU:hes  of  sap-wood  from  which  the  bark 
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outer  surface  of  the  bast  since  the  young  larval  gallery  appears  to 
commence  here.  The  grub  feeds  in  the  bast  at  first  and  as  it  gets 
larger  goes  deeper  and  grooves  both  the  outer  bark  and  the  sap 
wood.  This  gallery  has  no  definite  direction.  Sometimes  it  ia 
carried  up  the  tree,  at  others  down  or  across,  especially  when  the 
larva  is  young,  see  fig.  3.  It  curves  about,  the  total  length  being 
from  2  to  2|  inches  and  breadth  at  its  widest  part  about  ^th  to  ^  inch 
(fig.  4).  When  the  grub  is  full  grown  it  bores  down  into  the  sap 
wood  at  an  angle  for  about  |  an  inch  and  then  eats  out  a  pupal 
chamber  in  the  wood  somewhat  larger  than  the  size  of  the  futuro 
beetle  (fig.  5  a,  b) ;  the  section  of  the  entrance  tunnel  in  the  wood 
is  narrow  ellipitcal  (fig.  5c)  and  the  presence  of  these  entrance 
tunnels  in  the  sap  wood  is  very  characteristic  of  the  beetle  and  are 
clearly  visible  when  the  decayed  bark  above  has  fallen  ofE  in  patches 
(fig.  6).  The  larva  changes  to  a  pupa  in  the  pupal  chamber  and  the 
beetle,  on  maturing,  crawls  out  of  the  tunnel,  eats  its  way  through 
the  bark  if  it  has  not  fallen  off  already,  and  escapes  from  the  tree. 
A.  characteristic  feature  of  their  attack  is  shown  in  fig.  6.  The  bark 
covering  the  larval  galleries  beneath  apparently  rapidly  decays  and 
falls  off  and  thus  an  attacked  tree  shows  at  the  spots  infested 
irregular  shaped  areas  of  the  whitish  yellow  sap  wood  from  whicK 
the  dead  bark  has  dropped  off.  This  feature  is  always  present  and 
enables  attacked  trees  to  be  readily  recognised. 

When  the  eggs  are  laid,  how  long  the  larva  take  to  reach  full 
size,  the  time  of  appearance  of  the  beetle  and  the  number  of  genera- 
tions passed  through  in  the  year  have  yet  to  be  ascertained. 

Damage  Committed  in  the  Forest. 

The  damage  committed  by  this  insect,  when  numerous,  in  a  for- 
est is  very  serious.  The  larvsB  require  absolutely  fresh  green  bast 
and  therefore  the  eggs  are  always  laid  in  green,  and  apparently 
green  standing,  trees. 

The  irregular  method  of  feeding  of  the  grubs  renders  the  insect 
more  destructive  than  would  ordinarily  be  the  case  as  they  girdle  a 
tree  much  more  rapidly,  even  when  but  a  moderate  number  of  in- 
sects are  present  than  is  ordinarily  the  case  with  bark-borers.  In- 
stances have  seen  seen  where  trees,  only  attacked  at  the  base,  have 
been  ringed  by  a  comparatively  few  lavas  and  so  killed.  Within 
the  limits  defined  by  their  several  life  histories  bark-borers  of  the 
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Scolytus  type  go  into  a  tree  anywhere  and  thus  require  to  be 
unusually  abundant  before  their  operations  ring  and  kill  a  tree. 

The  Buprestid  attacks  trees  of  all  sizes  but  it  has  perhaps  been 
found  to  be  most  abundant  in  the  Catchment  Area  in  snow  bent  and 
broken  green  saplings  of  which  there  are  a  number  in  the  forest. 

A  characteristic  of  this  insect  appears  to  be  that  it  always  at- 
tacks the  trees  on  the  sunny  side,  i.e.,  the  Southern:  if  the  tree  is 
bent  over,  as  are  the  snow  breaks,  it  invariably  attacks  it  on  the 
upper  side.  This  is  in  exact  opposition  to  the  habits  of  the  bark- 
boring  insects  which  always  attack  on  the  Northern  or,  in  the  case 
of  bent  or  felled  trees,  on  the  under  side.  This  habit  renders  the 
two  pests,  when  working  together  as  they  have  been  in  the  Catch- 
ment Area,  more  deadly,  as  they  kill  the  trees  quicker. 

yatural  Enemies, 

I  have  taken  from  one  of  the  pupal  chambers  of  this  insect  a 
number  of  small  hymenopterous  flies  still  enwrapped  in  their  silky 
cocoon  covering.  These  are  probably  parasitic  and  their  grubs  may 
parasitise  those  of  the  Buprestid.  It  is  too  early  however  to  say 
anything  further  about  their  habits. 

Protection  and  Remedies, 

Fntil  a  working  knowledge  of  the  life  history  has  been  ascer- 
tained it  is  not  possible  to  state  what  will  be  the  most  effective 
means  to  introduce  to  combat  the  attacks  of  this  pest.  If  it  tuma 
out  that  it  passes  through  a  number  of  distinctly  defined  generation* 
in  the  year  it  should  be  possible  to  employ  the  methods  applicable 
to  the  Scolytus  and  Polygraphus  beetles.  It  is  possible  however 
that  its  generations  overlap  each  other  and  some  countenance  is 
given  to  this  supposition  by  the  fact  that  larvse  of  apparently  near- 
ly full  growth  and  quite  small  ones  were  found  together  in  the 
same  tree  in  the  Catchment  Area  on  April  9th.  Should  this  prove 
to  be  the  case  the  matter  will  become  more  difficult. 

I  suggest  that  for  the  present  the  area  in  the  Coppice  Circle 
badly  attacked  last  year  be  closely  watched  and  the  appearance  of 
the  insect  at  work  in  it  be  at  once  reported  and  careful  notes  made 
on  its  appearance  and  mode  of  attach. 
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INTRODUCTION. 

THIS  list  of  Forest  Teolmical  Terms  has  been  compiled  in  the  hope 
that  many  of  them  will  be  brought  into  use  at  once  and  so  help  to 
provide  a  desirable  uniformity  in  the  definitions  used  in  professional 
Literatiure,  for  it  seems  certain  that  such  literature  will>  in  the  future 
much  more  largely  than  in  the  past^  influence  the  progress  of  Indian 
Forestry.  It  is  not  claimed  that  the  list  is  complete  or  that  the  defini- 
tions are  in  all  cases  satisfactory.  The  author  will  be  glad  to  receive  any 
suggestions  which  may  facilitate  the  issue  of  an  improved  2nd  Edition. 

S.  EARDLBY-WILMOT, 

Inspector  General  of  ForesU* 
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A  GLOSSARY  OF 

TECHNICAL  TERMS  FOR  USE  IN  INDIAN 

FORESTRY. 


Abnormal  forest.    A  forest  in  which  the  quantity  of  material  in  the 

growing  stock  is  insufficient  or  superabundant ;  or  in  which  the  pro* 

portion  between  the  age  classes  is  defective. 

See  Normal  forest. 
Absolute  form  factor.    See  Form  factor. 
Accessory  prodace*    That  material  which  is  of  secondary  impcvtaDce 

as  regards  the  management  of  a  forest. 
Accessory  species.    A  species  of  inferior  quality  or  size^  of  little  value 

or  importance. 
Acid  hamns.     Humus  which  is  too  wet  and  insufficiently  aerated^  thus 

obstructing  rather  than  aiding  the  growth  of  forest  vegetation. 
Administration,  Forest.    See  Forest  administration. 
Advance  cnttinf^  or  fellins.    See  Preparatory  felling. 
Actnal  possibility.    See  Possibility^  Actual  or  Present. 
Advance  f^rowth.     Young  trees  which  have  sprung  up  in  openings  in  the 

forest  or  under  the  forest  cover  before  reproduction  cuttings  are  beg^. 
AdTCntitions  buds.    Those  produced  irregularly  from  any  part  of  the 

stem^  leaves^  or  roots. 
Adventitions  roots.    Those  produced  otherwise  than  by  direct  prolong- 
ation of  the  radials  of  the  embryo. 
Afforest,  to  ;  or  Afforestation.    {%)  To  establish  a    forest  either    by 

natural  or  artificial  means. 

(tt)  To  take  proceedings  under  a  Forest  Act  to  have  any  land  declared 
to  be  reserved  forest. 


Age.    The  age  of  a  regular  or  even-aged  crop  Is  the  mean  age  of  the 

trees  composing  it.     In  a  crop  of  mixed  ages^  the  age  of  the  class  (of 

trees  of  the  principal  species)  most  numerously  represented  is  generally 

taken  and  alluded  to  as  the  predominant  age. 

Age  class.    That  portion  of  a  crop  which  is  approximately  of  one  age. 

Age  dasslficatiou.    The  division  of  a  crop  according  to  differences  in 

the  age. 
Age,  Exploitable!      The  age    when    the  main    crop  in  a  forest  has 
attained  the  condition  that  is  required  in  order  to  fulfil  the  purpose  for 
which  it  is  worked.      The  exploitable  age  also  expresses  the  time 
required  by  the  new  growth  in  a  crop  which  is  being  generated  to 
attain  that  condition. 
See  Rotation. 
Age  gradations*      A  series  or  part  of  a  series  of  ti^es  or  crops  ranging 

from  the  seedling  to  the  mature  tree. 
Aged,  Even.    When  the  crop  is  approximately  all  of  one  age  class.     See 

Crop. 
Aged,  VnereD*    When  the  crop  is  of  many  different  age  classes.    See 

Crop. 
Albarnam  trees.    Without  ascertained  distinction  between  heai*twood 

and  sapwood. 
Allotment  of  woods  to  the  different  periods  of  one  rotation  ;  or 
Allotment  into  periodic  blocks.      The  sub-division  of  a  forest  into 
blocks  equal  in  number  to  the  periods  in  the  rotation^  so  that  in  each 
period  one  block  may  be  treated  by  the  method  of  successive  regenera- 
tion fellings  or  in  other  ways. 
Analysis,  Stem.    See  Stem  analysis. 
Analysis,  Tree.    See  Tree  analysis. 

Annual  increment.    The  material  produced  on  a    tree^    or  a  given 
area  in  one  year.     See  Average  annual  increment;  Current  annual 
increment. 
Annual  ring.    The  layer  of  wood  produced  by  the  growth  of  one  year, 

as  seen  in  cross  section. 
Arborescent  shrub.    See  Shrub,  Arborescent. 
Area,  Basal.    iS^^  Basal  area. 
Area,  Catchment.     See  Catchment  area. 
Area,  Cuttiiq^.    See  Coupe. 
Area,  Experimental.    See  Experimental  area. 
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Areft)  Sample.    See  Sample  area.    > 

Artificial  form  faotor.     See  Form  factor. 

Artificial  ref eneration.     Regeneration    obtained  hy  sowioga^   plant- 

ings^  or  other  artificial  means.    See  Regeneration. 
Artificial  reproduction.    The  renewal  of  a  forest  by  sowing  or  plaut* 

iDg  or  other  artificial  means. 
Aspect.    The  direction  in  wliich  a  forest  faces. 
Assessment  of  yield  capacity ;  or  Assesament  of  the  quality  of  the 
locality.    The  determination  by  aotnal  measurements  of  the  quantity 
of  material  which  a  given  area  is  capable  of  producing  under  normal 
conditions  as  long  as  the  factors  of  the  locality  remain  unohanged. 
Auxiliary  species.    A  useful  species  of  less  value  than  the  principal 
species^  which  assists  the  growth  of    the  latter  and  influences,  in  a 
smaller  degree,  the  method  of  treatment. 
Average  annual  IncremcDt.    The  total  material  in   a  tree  or  crop 

divided  by  its  age  in  years. 
Ball  planting.    Planting  young  trees  with  balls  or  lumps  of  earth 

around  the  roots. 
Bark-blazer.    An  instrument  used  for  marking  trees  by  scoring  the 

bark. 
Basal  area.    The  area  of  a  cross  section  of  the  butt  of  a  treCi  or  the  sum 

of  such  areas. 
Basket  planting.     Pricking  out  seedlings  from  the  seed  bed  into  loosely 

woven  baskets. 
Bearer,  Seed«    See  Seed  bearer. 
Bearer,  Shade.    See  Shaed  bearer. 
Beat.     A  protective  territorial  charge.     A  sub-division  of  a  range.     \ 

Forest  Guard's  charge. 
Bed,  Germinating.    See  Germinating  bed. 
Bed,  Seed*    iS^tf  Seed  bed. 
Belt,  Protective.     See  Protective  belt. 
Blank.     An  unstocked  area  where,  from  any  cause,  few  or  no  trees  are 

growing. 
Blaze,  to.    To  mark  standing  trees  selected  for  any  pui^ose. 
Blaze,  Gum  or  Reslo.    5tf(?  Resin  blaze. 
Blazer,  Bark.     See  Bark-blazer. 

Block.    A  natural  main  division  of  a  forest,  generally  bearing  a  local 
proper  name. 
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Bloeki  Periodic.    See  Periodic  block. 

Bole.    The  trank  or  stem  of  a  tree  from  the  ground  to  the  point  where 

itg  main  branches  are  given  ofi.    The  lower  part  of  the  bolci  if  free  of 

any  branches^  is  called  the  clear  bole. 
Books,  Control.    See  Control  books. 
Borer,  Increment.    An  instrument  for  extracting  a  cylinder  of  wood 

from  the  stem  of  a  tree.    Also  known  as ''  Pressler's  Borer  "• 
Braneb,  Epieormic.    See  Epicormic  branch. 
Breastliigli.    A  height  of  4^  feet  above  the  ground. 
Broadcast  sowing.    When  seed  is  diBtributed  over  the  whole  area  to 

be  stocked. 
Broad-leaved  trees,    A  distinguishinglterm  in  distinction  to  conifers. 

Generally  deciduous  trees. 
Broad-leaved  wood.    A  wood  composed  of  trees  which  are  not  conifers. 
Brul0,     An  area  over  which  fire  has  run  to  the  noticeable  injury  of  the 

forest. 
Brushwood.    A  growth  of  low  shrubs  and  bushes ;  used  also  to  indicate 

the  fallen  or  cut  branches  and  twigs  of  trees. 
Bad,  Adventitious.    See  Adventitious  bud. 
Bud,  Bormant  or  Latent.    See  Dormant  bud. 
Bush.    Undershrubs^  and  every  degraded  condition  of  shrubs  and  trees, 

in  which  the  plants  consist  of  numerous  low   spreading  branches,   or 

fork  out  into  a  number  of  thin  stems. 
Calliper.    An  instrument  for  measuring  the  diameter  of  round  timber. 
Canopied  forest.    A  forest  composed  of  trees  the  crowns  of  which  form 

a  more  or  less  continuous  loaf  cover.     When  the  lateral  branches  of 

the  trees  constituting  the  crop  touch  one  another   without   being 

shaken  by  the  wind. 
Canopy ;  or  Leaf  Canopy.    The  mass  of  foliage  formed  by  the  crowns  of 

a  collection  of  trees  in  a  forest. 
Canopy,  Close  or  Closed.     See  Close  canopy. 
Canopy,  Bense.    See  Dense  canopy. 
Canopy  density.    The  comparative  impermeability  to  light  of  the  mass 

of  foliage  formed  by  the  crowns  of  the  trees  in  a  forest.     The 

following  degrees  of  density  are  recognised: — Close eanofy,  Ofen 

canopy,  and  Interrupted  canopy^    Or,  Closed  canopy,  Dense  canopy. 

Thin  canopy,  Open  canopy,  and  Part  forest. 
CSanopy,  Interrnpted.    See  Interrupted  leaf  canopy. 


CSanopji  Open*    See  Open  canopy. 

Canopji  Thin*    See  Thin  canopy. 

Capaeity,  Yield.    i&<?  Yield  capacity. 

Capital,  Forest.    See  Forest  capital. 

Catohment  area.    The  total  area  from  which  aqaeonB  precipitationis 

flow  into  a  given  water-conrse. 
Cattle.     Includes  elephants^  camels,  buffaloes,  horses,  mares,  geldings, 

ponies,  colt«?,  fillies,  mules,  asses,  pigs,  rams,  ewes,  sheep,  lambs,  goats, 

and  kids. 
Charcoal  kiln.     See  Kiln,  Charcoal. 
Cheek  eoanting.    A  re-enumeration  of  the  whole  or  part  of  the  forest 

stock  with  a  view  to  Tcrifying  the  results  of  a  previous  counting. 
Circle,  Working.    See  Working  circle. 
Class,  Age.     See  Age  class. 
Class,  Diameter  or  Girth.    iS^<?  Diameter  class. 
Class,  Form  factor.    See  Form  factor  dass. 
Class,  Height.    See  Height  class. 
Class,  Locality.    See  Locality  class. 
Class,  Tree.    See  Tree  class. 
Classification,  Age.    See  Age  classification. 
Clean  fell,to.    See  Clear  fell. 
Cleaning.    The  removal  of  inferior  individuals  or  species  from  a  crop, 

especially  where  these  are  interfering  with  the  superior  growth. 
Clear,  to.    To  remove  all  the  material  from  off  the  ground. 
Clear  bole ;  or  Clear  trnnk.    See  Bole. 
Clear  fell,  to  ;  or  Clear  felling.    A  complete  removal  of  the  standing 

crop.    A  dear  felling  may  be  in  strips,  in  patches,   or  in  compart* 

ments. 
Clear  felling.  Method  of ;  or  Clearances,  Method  of.    Removal,  in  one 

operation  on  a  portion  of  the  area  to  be  treated,  of  the  whole  crop  in 

such  a  manner  as  to  pass  over  the  entire  area  once  during  the  period 

that  is  fixed  for  trees  of  the  species  felled  to  attain  the  exploitable 

sisse.    This  method  includes  several  different  forms,  viz.^ 

(f )  Clearings  on  small  areas  with  nataral  regeneration,  or  the  Patch 

Method. 
(li)  Clearings  on  alternate  parallel  strips,  or  the  Strip  Method. 
{Hi)  Clear  fellings  witii  artificial  regeneration,  or  the  Compartment 
Method. 
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See  aifio  System  of  high  forest  with  reserves. 
Clear  length.    That  portion  of  the  bole  of  a  tree  which  is  free  from 

branches.     See  Bole. 
Climber.     General  term  including  climbing,    twining  and  creeping 

plants.     Plants  that  afcend  upon  a  support  by  twining,  or  by  means 

of  tendrils  or  hooks  or  aerial  roots  or  other  attachments. 
ClOfiie,  to.    To  prohibit  entry  into  a  forest  for  the  purpose  of  exercising 

any  definite  act  snoh  as  firing,   grazing,  felling,  shooting,  removal 

of  grass  and  minor  products,  etc. 
Close  or  Closed  Canopy.   When  the  branches  or  crowns  of  the  trees  inter- 
lace, or  at  least  touch  one  another,  without  being  shaken  by  the  wind. 

When  the  cover  formed  is  uninterrupted  and  the  ground  is  shaded 
Close  crop,     A  crop  which  is  completely  stocked  so  that  the  crowns  of 

the  trees  interlMce  and  form  an  uninterrupted  leaf  canopy  which 

thoroughly  shelters  the  ground.     See  Crop. 
Close  felling.    See  Dark  felling. 
Close  time.    The  period  during  which  a  forest  is   closed^  or  game  is 

protected. 
Closed  forest.    A  forest  to  which  entry  is  prohibited  for  the  purpose  of 

exercising  any  deBnite  act.     See  Close,  to. 
Clnmp.    The  aggregate  of  stems  issuing  from  the  tame  root  or  stool. 

Or,  the  collection  of  culms  composing  an  individual  bamboo  plant- 
Commutation  of  rights.    The  payment  of  compensation  in  cash  or 

kind  in  lieu  of  rights  claimed  in  a  forest. 
Compartment.    A  sub-division  of  a  block,  as  far  as  possible  homogene- 

ous  as  regards  soil,  composition,  and  age  of  the  crop;  or  which  can 

be  described  as  a  unit  for  working-plan  purposes. 
Compartment  line.    The  boundary  of  a  compartment. 
CtMU|iartment  system*    See  Method  of  successive  regeneration  fellings. 
Com|ias8«  Tree.    See  Tree  compass. 
Complete  crop.    The  maximum  quantity  of  material  which  a  given 

plot  can  bear  at  a  g^ven  age.    In  every  case  a  crop  is,  as  regards  its 

density,    either  complete  or  incomplete.    It    is  complete    when  it 

presents  a  density  conformable  to  its  nature  and  age,  where  this  is 

not  the  case  it  is  incomplete.    See  Crop. 
Complete  ranmeration  surrey.    When  the  material  oonatituting  the 

gtowiog  stock  is  ascertained  by  counting  or  measuring  all  the  trees 

over  the  whole  area.     See  Enumeration  survey. 


domposition.  The  various  species  wbich  form  the  crop,  their  proportion 
and  condition. 

Conifer,     An  evergreen  tree  which  usually  bears  needle-like  leaves. 

Conservancj,  Fire,    See  Kre  conservancy. 

CODStitation.  The  presence  of  the  different  age-classea  in  a  crop  and 
their  distribution. 

CSontrol  books.  Begisters  compiled  with  a  view  to  recording  the 
treatment  to  which  forests  have  been  subjected  in  accordance  with 
the  prescriptions  of  regular  working-plans^  and  the  results  of  such 
treatment. 

Conversion ;  or  Convert,  to.  The  application  of  a  new  method  of  treat- 
ment involving  a  change  in  the  manner  by  which  reproduction  is 
obtained. 

Conversion  period.  The  period  during  which  the  change  from  one 
system  of  forest  management  to  another  is  effected. 

Conversion  of  timber.  The  work  of  dividing  felled  trees  into  pieces 
of  dimensions  suitable  for  utilization. 

Coppice ;  or  Coppice  forest,  A  crop  mainly  composed  of  trees  derived 
from  stool  or  root-shoots. 

Coppice,  to.  Possessing  the  power  o£  sending  up  root  oi:  stool-shoots 
when  cut  flush  with  or  close  to  the  ground. 

Coppice,  to  (act).  To  cut  trees  flush  with  or  close  to  the  ground  with 
a  view  to  reproduction  by  root  or  stool-shoots. 

Coppice  felling.  A  removal  of  the  whole  oE  the  forest  crop  with  a 
view  to  regeneration  from  the  shoots  and  suckers  of  the  stems  felled. 

Coppice  shoot.  A  stem  which  has  sprung  from  a  stump  or  root  and 
not  from  seed. 

Coppice  system,  Simple.  The  formation  by  means  of  stool  and  root- 
shoots  of  a  forest  crop  which  is  periodically  removed  by  clear  iejling. 
The  regeneration  fellings  in  this  method  are  called  coppice  fellings. 

Coppice  with  standards.  A  two*storeyed  forest  in  which  coppice 
shoots  for  m  the  lower,  and  selected  coppice  shoots  or  seedling  trees^ 
the  upper  storey. 

Coppice  with  standards  system.  Similar  to  the  coppice  system  save 
that  a  certain  number  of  the  most  promising  and  valuable  stems  are 
reserved  at  each  felling  and  su£Eered  to  attain  a  larger  size  thati  -the 
rest  of  the  coppice  growth.     The  regeneration  felling^  in  this^  metiiod 
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are  oalled  stored  or  mixed  coppice  fellings,  or  standard  fellings  wtieii 
they  relate  Bolely  to  the  trees  reeerved. 
Cost  ralue.    The  total  outlay  on  the  acquisition  or  production  of  a 

property. 
Coanterflre.    A  fire  started  purposely  some  distance  from  a  forest  fire 

with  the  object  that  both  may  be  extinguished  when  they  meet. 
Countinit,  Cheek,    See  Check  counting. 

Coupe,    The  area  set  aside  to  be  felled  over  in  a  single  year  or  period. 
Cover ;  or  CoFering.    The  term  '*  cover  "  is  used  to  express  the  hori- 
zontal projection  of  the  crown  on  the  ground  and  is  applied  both  to 
the  ground  so  covered  and   also  to  the  action  of  the  cover.     See 
Interrupt  the  cover. 
Cover,  Ground  or  Low,    The  shade  afforded  by  small  plants  not  being  a 

portion  of  the  forest  crop^  such  as  ferns^  mosses^  grasses  and  weeds. 
Cover,  Snrfiiee  or  Soil.    8ee  Surface  cover. 
Creeper.     Plants  with  stems  which  extend    their  growth  horissontally, 

A  frequent  misnomer  for  climber. 
Crop.  The  entire  collection  of  trees  growing  on  a  given  area.  The 
terms  stocky  growing  stock,  tree^groiotA  and  crop  are  synonymous.  A 
crop  may  be  complete  or  incomplete  {interrupted),  pure  or  mixed,  even- 
aged,  or  uneven-aged ;  and  it  may  be  described  as  crowded,  close, 
dense,  open  or  thin. 

Forest  crops  are  sometimes  classified  as  follows  in  terms  of    their 
stages  of  development : — 

Seedlings. ^^Fvom  the  germination  of  the  seeds  to  the  time  when 

the  newly  developed  branches  meet. 
TAicket. -^From  the  time  of  the  branches  meeting  to  the  fall  of  the 

lower  branches. 
Poles. — From  the  fall  of  the  lower  branches  to  the  time  when  the 

crop  attains  its  full  height. 
Trees.-^  From  the  time  of  the   stems  having  attained  their  full 

height. 
See  Canopy  density. 
Crop>  Crowded.    See  Crowded  crop. 

Crop  density.  The  degree  of  completeness  of  the  leaf  canopy  of  the 
trees.  This  is  usually  expressed  by  a  co-efficient :  but  may  be 
described  by  stating  the  speoieSi  the  number  of  stems  and  their  age 
per  unit  of  area. 
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Crop,  Intemipted.    See  Interrupted  crop. 
Crops,  Irreirvilar.    See  Irregular  crops. 
Crop,  Hnrse,    See  Nurse  crop. 
Cropi  Seedlinur*    See  Seedling  crop. 
Crop,  Uniform*    See  Uniform  crop. 

Crowded  crop  or   wood.    A  crop  or  wood  which  is  so  completely 
stocked  that  the  crowns  of  the  trees  interlace  and  form  an  uninter- 
rapted  leaf  canopy  which  completely  shelters  the  ground. 
Crown,    The  collection  of  main  branches  overtopping  the  bole.     In  an 
even-aged  forest  crop  the  following  crown  classes  are  recognised  : — 
Predominant :  trees  with  an  exceptionally  vigorous  crown. 
Dominant :  trees  with  a  well-developed  crown. 
Slightly  dominant :  trees  with  a  poorly  developed  crown. 
Slightly  suppressed :  trees  with  an  incomplete  crown. 
Totally  suppressed :  trees  with  the  crown  wholly  below  the  level  of 

the  dominant  trees. 
The  first  three  classes  of  dominant  trees  form  the  major  or  primary 
part  of  the  growing  stock :  the  lasfc  two  classes  form  the  minor  or 
secondary  part  of  wood  or  intermediate  yield* 
Crown  fire.    A  forest  fire  which  spreads  to  the  crowns  of  the  trees.  See 

Forest  fire. 
Culm.    The  leafy  shoot  or  aerial  stem  sent  up  from  the  rhizome  or 

underground  stem  of  a  bamboo. 
Cultural  operationSt    Operations  undertaken  with  the  object  of  filling 
up  blanks  in  forests^  such  as  the  sowing  or  planting  of  areas  where 
natural  reproduction  of  the  desired  species  is  unlikely  or  impossible. 
CnpshakeSi    Faults  in  timber  due  to  meteorological  causes,  such  as 
violent  winds,  excessive  cold^  f  rests,  sudden  changes  of  temperature, 
sun-stroke. 
Current  annual  increment.    (Applied  to  height,  girth,  basal  area, 
volnme)*    The  increase  in  height,  girth,  basal  area,  or  volume  added 
in  a  given  year  by  the  growth  of  a  tree  or  crop. 
Cnt  back,  to.    The  operation  of  cutting  fiush  with  the  ground  or  stool 
any  stem,  younger  than  a  formed  tree,  with  the  object  of  obtaining 
superior  growth  by  coppice  regeneration. 
Cutch  or  Teak  tanngya.     The  sowing  of  the  seed  of  cutch  {Jeacia 
Catechu)  or  teak  with  that  of  field  crops  in  forest  areas  which  have 
been  cleared  and  burnt  over. 
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tiaUing  area.    See  Conpe. 

Cycle,  Fellinj^.    See  Pelling  rotation. 

Dark  or  Close  felliDg:.    The  removal  of  a  few  stems  of  a  crop,  so  that 

the  branches  and  orowns  of  the  trees  left  standing  will  still  toooh  one 

another  when  shaken  by  the  wind.     See  Open  felling. 
Deciduous.    A  broad-leaved  tree,  which  is  leafless  for  some  time  during 

each  year. 
Deciduous  forest.      A  crop  composed  of  deoiduous  trees. 
Defoliate,  to ;  or  Defoliation.    The  shedding  or  loss  of  leaves  owing  to 

either  natural  or  abnormal  causes. 
Deforestation.     1 .  To  disestablish  a  forest  by  conversion  into  other  land. 
2.  To  take   proceedings  under  a  Forest  Act  to  have 
land  declared  as  ceasing  to  be  a  reserved  forest. 
Delicate   species.    Species    which    sequire    to   be  sheltered    against 

injurious  influences  during  their  early  years. 
Demarcation.    The    act    of   setting  out  or    marking   the   limits  or 

bqundariesof  a  forest. 

Dendrology.    The  natural  history  of  trees. 

Dendrometer.    An  instrument  for  measuring  trees. 

Dense.  A  term  applied  to  a  crop  which  is  so  fully  stocked  that  the 
crowns  of  the  trees  interlace  and  form  an  uninterrupted  leaf  canopy 
which  completely  shelters  the  ground.     See  Crop. 

Dense  canopy.     When  three-foarths  or  more  of  the  ground  is  shaded. 

Density  of  canopy.    See  Canopy  density. 

Density  of  crop*  The  degree  of  completeness  of  the  leaf  canopy  of  the 
trees  that  compose  it.  This  is  usually  expressed  by  a  co-efficient,  but 
may  be  described  by  stating  the  species,  tlie  number  of  stems  and 
their  age  per  unit  of  area. 

Denudation.    Divesting  the  soil  of  its  vegetative  covering. 

Depot.     A  site  on  which  forest  produce  is  collected. 

Determination  of  the  yield ;  or  Fixing  the  possibility.  The  calculation 
or  determination  of  the  maximum  quantity  of  material  which  may^ 
for  the  time  bang,  be  annually  removed  from  a  forest  consistently 
with  suoh  treatment  as  shall  teod  to  produce  and  maintain  the 
greatest  constant  outturn. 

Devil»  Forest.    See  Forest  devil. 

Diameter  breastliigb.  The  diameter  of  a  tree  at  4i  fe^i  above  the  ground . 
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Diameter  or  Girth  elass.  That  portion  of  a  crop  which  is  approxi- 
mately of  one  diameter  or  girth. 

Diameter  or  Girth  inerement.  The  increase  in  diameter  or  girth  oC  a 
tree  due  to  growth. 

Diameter  gauge.    See  Calliper. 

Diameter  or  Girth  limit*  The  diameter  or  girth  measured  at  a  given 
height  which  defines  the  class  in  which  trees  are  to  be  included  for 
any  given  purpose. 

Diameter  or  Girth,  Hid*    See  Mid-diameter ;  oi  Mid-girth. 

Dibble,  to.    To  sow  seed  at  intervals  in  holes. 

Direct  sowing.  The  formation  of.  a  wood  by  the  sowing  of  seed 
directly  on  the  area  which  it  is  proposed  to  stock. 

Domiuant,  A  tree  which  has  raised  its  crown  above  the  level  of  the 
surrounding  trees.     See  Crown. 

Dominated.  A  tree  of  which  the  crown  is  overtopped  by  the  surround- 
ing trees. 

Dormant  or  Latent  bnds.  Buds  which  remain  quiescent,  showing 
vitality  only  under  specially  stimulating  conditions. 

Drandt^s  method  of  sample  trees.  A  modification  of  the  general 
method  of  selecting  and  measuring  sample  trees  in  carrying  out 
enumeration  surveys. 

DriftWOOdi  All  timber  adrift^  beached,  stranded^  sunk  or  otherwise 
apparently  ownerless  or  out  of  control  within  a  waterway  or  within 
fiiLed  limits  on  either  side  thereof. 

Dry- topped.  Having  a  dead  or  partially  defoliated  crown,  as  the  result 
of  injury  or  disease.     See  Stagheaded. 

Dnnes.  Areas  of  drifting  sand  forming,  by  the  action  of  wind,  moving 
hills  of  considerable  height. 

Easement.    See  Servitude. 

Enumeration  survey.  The  counting  and  classification  of  one  or  more 
species  constituting  the  growiug  stock.  An  enumeration  survey  may 
\)e  partial  01  complete :  a  partial  enumeration  survey  may  be  carried 
GUI  in  sep  irate  (sample)  plots,  or.  in  strips  or  lines  (linear  survey). 

Epieorm ;  or  Epieormie  braneh.  A  term  applied  to  those  clusters  of 
small  branches  which  make  their  appearance  on  the  stem  of  a  tree  that 
has  been  exposed  to  adverse  influences^  such  as  excessive  light  or  heat. 

EpiphytOi    A  plant  attached  to,  but  not  nourished  by^  another  plant. 

Even-aged  erop.    A  crop  of  trees  of  approximately  the  same  age. 
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l&Yergveen  tree,  A  tree^  the  leaves  of  which  persist  at  least  for  an  entire 
year^  so  that  it  is  never  leafless. 

EYerg^reen  forestt    A  forest  composed  mainly  of  evergreen  trees. 

Examination,  Preliminary»    See  Preliminary  examination. 

Exclusire  species  or  tree.    See  Gregarious  species. 

Exotic.    A  plants  shrab^  or  tree  introduced  from  another  locality. 

Expectation  value.  The  present  net  value  of  all  yields  which  a  pro- 
perty may  be  able  to  give. 

Experimental  area  or  plot.  A  forest  area  of  known  size  upon  which 
investigations  are  carried  out  for  the  determination  of  the  growth 
and  behaviour  of  the  growing  stocky  or  to  ascertain  the  effect  of 
various  methods  of  treatment. 

Exploit,  to.  To  work  a  forest  for  its  material  in  accordance  with  the 
principles  of  sylviculture. 

Exploitable.  Material  that  has  attained  its  maximum  of  usefulness 
for  the  owner  of  the  forest. 

Exploitable  a^e.  The  age  when  the  main  crop  in  a  forest  has  attained 
the  condition  that  is  required  in  order  to  fulfil  the  purpose  for  which 
it  is  grown.  The  exploitable  age  also  expresses  the  time  required 
by  the  new  growth  in  a  crop  which  is  being  generated  to  attain  that 
condition.    See  BotatioD. 

Exploitability.  The  circumstance  of  material  having  attained  its  maxi- 
mum of  usefulness  for  the  owner  of  the  forest. 

Exploitation.  The  operation  of  working  a  forest  sylviculturally  for 
its  material. 

Export  line  or  road.  A  road  or  tract  used  for  the  purpose  of  extracting 
the  material  from  a  forest. 

Factor,  Form,    See  Form  factor. 

Factors  of  the  locality.  Local  conditions  influencing  forest  growth^ 
such  as  elevation  above  mean  sea  levels  eoil^  slope,  aspect. 

Faggot.  A  bundle  composed  of  small  branches  of  trees,  usually  used 
for  fuel. 

FagfOt  wood.  Refuse  crown,  branch  and  coppice  wood  under  H  inches 
in  diameter  at  the  larger  end. 

False  ring.  The  layer  of  wood,  less  than  a  full  season's  growth,  and 
seldom  extending  arouad  the  stem,  which  is  formed  when  the  dia- 
meter growth  of  a  tree  is  interrupted  and  is  resumed  during  the 
same  growing  season. 
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Faseine,  A  wood  is^got  used  for  a  specific  purpose^  such  as  arresiiDg 
the  movement  of  sand^  or  holding  up  the  soil. 

Feeder,  Snrfaee,    See  Surface  feeder. 

Felling,    1.  The  act  of  cutting  down  one  or  more  trees. 
2.  The  area  on  which  trees  are  being  cut. 

Fell,  Clean  or  Clear.    See  Clear  fell. 

Felling,  Adyanee.    See  Preparatory  felling. 

Felling,  Clear.    See  Clear  felling. 

Felling,  Close  or  Dark.    See  Dark  or  Close  felling. 

Fellings  Coppice.    See  Coppice  felling. 

Felling  cycle.    See  Felling  rotation. 

Felling,  FinaL    See  Method  of  successive  regeneration  fellings. 

Felling,  Improvement.    See  Improvement  felling. 

Felling,  Open,    See  Open  felling. 

Felling,  Oirder  of.    See  Order  of  felling. 

Felling  period.    See  Felling  rotation. 

Felling,  Preparatory,    See  Method  of  successive  regeneration  fellings. 

Felling,  PrlneipaL    See  Principal  felling. 

Felling,  Regeneration.     See  Regeneration  felling. 

Felling  rotation.  The  time  which  elapses  between  two  successive 
principal  fellings  on  the  same  area.  Also  called  Felling  period,  or 
Felling  cycle. 

Felling,  Secondary.    See  Method  of  successive  regeneration  fellings. 

Felling  section.  A  sub-division  of  a  felling  series  comprising  a  number 
of  age  gradations^  the  ages  of  which  differ  by  a  certain  number  of 
years.  A  certain  number  of  felling  sections  together  thus  form  one 
complete  series  of  age  gradations^  or  a  felling  series. 

Felling,  Seed.  See  Method  of  successive  regeneration  fellings^  or  Uni- 
form Method. 

Felling,  Selection.    See  Selection  felling. 

Felling  series.  A  Workiug  Circle  or  a  part  thereof  which  forms  a 
separate  series  of  age  classes. 

Felling,  Severance.    See  Severance  felling. 

Felling,  Strip.    See  Method  of  dear  fellings^  or  Clearances. 

Felling,  Systematic,    See  Systematic  fellings. 

Felling,  Unregulated  or  Unclassed.    See  Unregulated  fellings. 

Final  felling.    See  Method  of  successive  regeneration  fellings. 
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final  yieM  or  outturn.    Material  ^derived  from  olear  or  regeneration 

fellings.    Or,  the  return  yielded  by  the  final  catting  of  the  wood, 

whether  the  old  orop  is  removed  in  one  cutting  or  by  a  number  o( 

successiye  cuttings. 
Finance!  Forest.    See  Forest  finance. 
I  inancial  rotation.    The  rotation  under  which  a  forest  yields^  if  calcu* 

lated  with  a  given  percentage  and  compound  interestj  the  highest  net 

return. 
Fire  conservancy.    The  preservation  and  protection  of  forests  from 

fire. 
Fire,  Crown.    See  Crown  fire ;  Forest  fire. 
Fire,  Forest.    A  fire  which  travels  over  forest  land.    A  forest  fire  may 

be  a  ground  fire,  a  iurface  fire,  a  item  Jire,  a  crown  fire,  according 

as  to  whether  the  fire  burns  in  the  forest  floor^  or  runs  over  the 

undergrowth,  or  ignites  the  stems  or  crowns  of  the  trees. 
Fireline  or  trace.    A  strip  of  land  kept  clear  of  inflammable  material 

and  used  as  a  means  of  protection  against  the  spread  of  forest  fires. 
Firepatrol  or  watcher.     An  officer  employed  to  aid  in  Fire  Conser-^ 

vancy. 
Fire,  Surface.    A  fire  which  burns  the  dead  leaves^  grass,  and  other 

soil  covering  of  a  forest.    See  Forest  fire. 
Firewood.      1.  Wood  for  fuel. 

2.  Wood  below  a  certain  diameter  or  girth. 
For  statistical  purposes,  European  Forest  Research  Jnstitutes  have 

agreed  to  take  a  girth  of  2  decimeters  (7'874  inches)  as  separating 

timber  from  firewood  or  small  wood. 
Fixing  the  possibility.    See  Determination  of  the  yield. 
Floatable  timber.    Timber  which  is  lighter  than  water. 
Floor,  Forest.    See  Forest  floor. 
Flush  with  the  ground.    Close  to,  or  level  with,  the  soil ;  term  applied 

to  coppice  fellings. 
Fodder.    Grasses  and  herbage,  as  well  as  the  leaves  and  young  shoots 

of  trees  and  shrubs  collected  with  the  purpose  of  feeding  cattle. 
Forest.    1.  An  area  which  for  the  most  part  is  set  aside  for  the  pro- 
duction of  timber  aud  other  produce,  or  whioh  is  maintained 
in  order  to  exercise  climatic  or  protective  influences  on  the 
adjacent  country. 
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2.  Any  land  which  has  been  declared  to  be  reserved  forest  by 
notification  under  a  Forest  Act. 
Forest,  Abnormal.    See  Abnormal  forest  j  Normal  forest. 
Forest  administration.    The    effective  carrying  out  in  detail   of  a 

Forest  Policy. 
Forest,  Canopied.    See  Canopied  forest. 
Forest  capital.    The  capital  which  a  forest  represents.    It  consists  of 

the  forest  land,  or  fixed  capital^  and  the  growing  stock  or  producing 

stock. 
Forest,  Closed.    See  Closed  forest. 
Forest,  Coppiee.    See  Coppice  forest. 
Forest  crop.    See  Crop. 
Forest,  Deeidaons.    See  Deciduous  forest. 
Forest  denadation.    Divesting  the  soil  of  its  forest  ooveriug. 
Forest  dep6t.    See  Depdt. 

Forest  devil.    An  implement  for  cKtraoting  stumps  and  roots. 
Forest,  Everj^ reen.    See  Evergreen  forest. 
Forest  expectation  value.    See  Expectation  value. 
Forest  finance.    The  determination  and  regulation  of  the  value  of  the 

forest  soil  or  of  the  growing  stocky  or  of  the  forest  as  a  whole^   and 

of  the  rental  derivable  from  either. 
Forest  fire.    A  fire  which  travels  over  forest  land.     A  forest  fire  may 

be  a  ground  fire,  a  surface  fire,  a  stem  fire,  a  crowfi  fire,  according  as 

to  whether  the  fire  burns  in  the  present  floor,  or  runs  over  the  under- 
growth, or  ignites  the  stems  or  crowns  of  the  trees. 
Forest  floor.    The  deposit  of  vegetable  matter   on  the  ground  in  a 

forest.     Litter  includes  the  upper,  but  slightly  decomposed  portion 

of  the  forest  floor;  humus   the   portion  in   which  decomposition  is 

well  advanced. 
Forest-grown.    Produced  in  the  forest  from  self-sown  seed. 
Forest  gnard.    An  officer  in  protective  charge  of  a  forest  area  or  of 

forest  works. 
Forest,  High.    See  High  forest. 

Forest  hamus.    Organic  matter  of  decomposed  vegetable  origin. 
Forest,  Indaing.    See  Indaing  forest. 
Forest,  Irregular.    See  Irregular  forest. 
Forest  in  Storey,  or  Storeyed.    A  crop  composed  of  stems  of  different 

ages,  the  crowns  of  which  are  arranged  in  tiers.    See  Storeyed  forest 

method. 
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Forest  nutnageiMiit,  The  practical  application  to  an  area  of  the 
principles  of  forestry. 

Forest,  Hatlire,    See  Mature  forest. 

Forest  mensuration.  The  determination  of  the  dimensions^  volume 
age,  and  increment  of  single  trees  and  whole  woods,  to  permit  of 
the  calculation  of  the  material  standing  on  a  given  area,  the  yield 
which  a  wood  can  give,  and  the  value  of  single  trees,  whole  woods, 
and  forests. 

Forest,  Hixed.    See  Mixed  crop. 

Forest  Normal,    A  forest  which  corresponds  in  every  way  to  the  objects 
of  management.    The  normal  state  of  a  forest  under  a  given  set  of 
conditions  depends  chiefly  on  the  presence  in  it  of  {%)  a  normal  incre- 
ment, (u)  a  normal  distribution  of  the  age  classes  and  (iii)  a  normal 
growing  stock. 
See  Normal  forest. 

Forest  nursery.  An  area  upon  which  young  trees  are  grown  for 
forest  planting.     Nurseries  may  be  either  permanent  or  temporary. 

Forest  offence.  Any  act  punishable  under  a  Forest  Act,  or  under  any 
rules  made  under  an  Act, 

Forest  organization.  The  art  of  regulating  the  treatment  and  work- 
ing of  forests. 

Forest  pasture.  The  utilization  of  the  herbage  and  grass  of  a  forest 
by  the  admission  of  cattle. 

Forest  per  cent ;  or  Indicating  per  cent.  The  percentage  with  which 
the  capital,  represented  by  a  wood,  works  at  various  periods  of  the 
wood's  life. 

Forest  plantation.  Tree  growth>  established  by  sowing  or  plantmg 
in  a  defined  area. 

Forest  police.    Officers  employed  to  prevent  or  detect  forest  offences. 

Forest  policy.  The  main  principles  which  govern  the  administration 
of  a  forest  in  the  best  manner  for  the  attainment  of  a  specified  object. 

Forest,  Prtvate,    See  Private  forest. 

Forest  privileges.  Temporary  and  defined  grants  by  the  owner  of  the 
forest  to  individuals  or  communities  of  the  use  of  a  forest  or  of  its 
produce.    The  grants  may  be  given  free  or  on  payment. 

Forest  produce.    See  Forest  Act,  Chapter  I,  Section  2. 

Forest  products.  All  usable  material  yielded  by  the  forest.  Two 
classes  are  distingnished,  Major  and  Minor. 
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Foif  8ti  Prottcted.    See  Forest  Act,  Chapter  IV. 

Forest  protection.    Ensuring  the  security  of  the  forest  ^against  nn- 

&yourable  influences. 
Forest,  Pare.    A  forest  which  consists  of  one  species  only. 
Forest,  Regular.     See  Regular  crop  or  forest. 
Forest,  Riparian  or  Riverain.    See  Riparian  or  riverain  forest. 
Forest,  Reserved.    See  Forest  Act,  Chapter  II. 
Forest  right.    See  Servitude. 
Forest,  Seedling.    See  Seedling  forest. 
Forest,  Semimature.    See  Semimature  forest. 
Forest  settlement.     The  determination  of  the  limits  of  a  forest,  and 

the  definition  cf  the  servitudes  imposed  upon  it. 
Forest,  State.    See  StsAe  toreat. 
Forest,  Storeyed  or  in  storeys.    See  Forest  in  storey. 
Forest,  Tidal.    See  Tidal  forest. 
Forest,  Two-storeyed  high.    See  Two-storeyed  forest. 
Forest  ntilization.    The  most  appropriate  method  of  harvesting,  con- 
verting, and  froStably  disposing  of  forest  produce. 
Forest  valnation.    The  determination  oE  the  value  of  the  forest  soil ; 
the  growing  stock  or  the  forest  as  a  whole;  and  of    the    rental 
derivable  from  the  soil  or  the  forest  as  a  whole. 
Forest,  TiUage.    See  Forest  Act,  Chapter  III. 
Forest,  Virgin  or  Primwval.    See  Virgin  forest. 
Forestry.    The  soienee  and  art  of  making  the  best  permanent  use  of  the 

forest. 

Forestry  eombined  with  the  rearing  of  game.  A  forest  which  is  pri- 
marUy  maintained  as  a  game  preserve.  It  may  be  worked  under  any 
of  the  sylvicultural  systems ;  but  young  growth  must  be  carefully 
fenced  and  planting  is  preferable  to  sowing. 

Form  factor.  The  proportion  which  exists  between  the  volume  of  a  tree, 
or  portion  of  a  tree,  and  that  of  a  cylinder  of  the  same  base  and  height 
fls  the  tree.  The  form  factor  is  therefore  a  co-efficient  with  which 
the  volume  of  such  a  oyUnder  must  be  multiplied  in  order  to  obtain 
the  volume  of  the  tree. 

Various  kinds  of  form  factors  are  used  in  forestry  :— 

Stem  from  factors,  which  refer  only  to  the  volume  of  the  stem  above 
ground. 
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Tree  form  Jactor^,  which  refer  to   the  stem  and  branohes,  omitting 

root  wood. 
Timber  form  factors,  which  refer  only  to  the  parte  of.  the  tree  classed 

as  timber. 
According  to  the  height  above  ground  at  which  the  base  of  the  tree  is 

measured,  the  following  kinds    of  form    factors  may    be    distin- 
guished : — 
Absolute  form  factors.    The  diameter  is  measured  at  any  convenient 

height  above  the  ground  and  the  &ctor  refers  only  to  the  part  of  the 

tree  above  that  point. 
True  or  normal  form  factors.    The  diameter  is  measured  at  a  constant 

proportion  of  the  height  of  the  tree^  say  iV^hj  -j^iYL,  etc. 
Artificial  form  factors.     The  diameter  is  measured  at  the  most  con- 
venient height  from  the  ground^  namely,  at  breast-height. 
Form  factor  class.     All   trees   in   a  crop   so  similar  in  form  that  the 

same  form  factor  is  applicable  in  determining  their  volumes. 
Fringe,  Protective.    See  Protective  belt. 
Frost  hardy.     Unaffected  by  frost. 
Frost  tender.    Liable  to  injury  by  frost. 
Future  outturn  or  yield.    The  amount    of  usable  material  or   of 

material  of  all  kinds  which  given  trees  upon  a  given  area  willcontain 

after  a  given  time. 
GftugCi  Diameter.    See  Calliper. 
Gcrmlnlttf,  to.    To  bud  or  sprout. 
Germinating  bed.    An  area   pr^'pared  for  sowing  by  loosening  of  the 

soil  and  the  removal  of  obstructive  surface  covering. 
Germinating  power.    The  ability  to  sprout  or  bud. 
Germinating  test.    To  subject  a  certain  number  of  seeds  to  conditions 

which   secure  quick  sprouting  in  order  to  aceurately  ascertain  the 

percentage  of  good  seed  and  hence  its  quality. 
Germination.     1.  The  act  of  sprontini;  or  budding. 

2.  Young  forest  growth,  the  result  of  the  local  sprout- 
ing of  seed. 
Girdle,  t0»    To  kill  a  standing   tree  by  making  a  circular  incision 

through  the  bark  and  alburnum  of  a  tree. 
Girdling  offlcer.    An  officer  in  charge  of  girdling  operations. 
Girth  breasthlf h.    The  girth  of  a  ti«e  at  4^  feet  above  the  ground. 
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Girth  class.    S^^  Diametet  claiss. 

flirth  increment.    /S^^  Diameter  increinetit« 

Girth  limit.    &tf  Diameter  limit. 

Girth  measure,  <lnarter.    See  Quarter  girth  measare. 

Girth.  Hid.    See  Mid-diameter. 

Glade.    A  portion  of  a  forest  in  which  the  trees  are  SQattered>  and 

where  the  undergrowth  condste  of  grass  or  herbage. 
Gnarled.     Knotty ;  full  of  knots. 
Gradation  of  ages*    Tho  representation  of  age  classes  in  a  forest  cropi 

See  Age  gradations. 
Grazing  ground.    An  area  which  famishes  pasture  for  cattle. 
Gregarious  species  or  tree.  .  Trees  which  have  a  tendency  to  form 

pure  crops  of  their  own  species.     Such  species  may  also  be  called 

exclusive^ 
Ground  eover.    The  shade  afforded  by  small  plants  growing  in  a  forest, 

except  youAg  trees ;  i,e»,  ferns,  mosses,  grasses  and  weeds. 
Ground  fire,    A  forest  fire  which  burns  in  the  forest  floon    See  Forest 

fire;  Forest  floor. 
Group  method.    A  modificaticm  of  the  method  of  suocessiye  regenera- 
tion fellings  by  which   the  exploitable  crop  is  felled  in  small  groups 

with  a  view  either  to  induce  regeneration  or  to  favour  the  growth  of 

established  seedlings. 
Growing  stock.    All  the  living  material  actually  standing  in  a  forest  or 

in  part  of  a  forest  at  a  certain  time.    See  crop. 
Growth.    The  material  produced  on  a  tree,  or  in  a  given   area,  in  a 
'  certain  time. 

Growth,  Adrance.    See  Advance  growth  ;  Second  growth. 
Grnb  up.  to  (applied  to  stumps).    To  dig  up  by  the  roots  with  an 

instruments 
Guard,  Forest.    See  Forest  guard. 
Guide  line.    A  narrow  path,  cleared  on  either  side  of  a  fire  line  or  trace, 

before  the  latter  is  burnt. 
Habitt    The  mode  of  life  or  behaviour  of  a  tree  in  the  forest 
Habitat.    The  locality  in  which  a  tree  finds  the  conditions  of   soiV  and 

climate  which  it  requires. 
Hammer,  Harking.    See  Marking  hammer. 
Handle,  to  (or  trim).    To    remove  buds  or  sile  shoots  from,  young 

nli^ts, 

■     '^        08 
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Hardwoods.    Trees  which  possess  a  well  defined  heartwood. 

Hardy  species.  Species  which  are  capable  of  resisting  at  all  ages 
injurious  climatic  influences.     See  Delicate  species,  Frost  hardy. 

Heartshake.  Cracks  in  the  centre  of  timber  which  may  be  due  to 
excessive  age,  or  to  an  xmfavourable  condition  of  soil.    See  Shakes. 

Heartwood.  The  inner  and  older  zones  of  wood,  usually  distin- 
guished from  the  immature  sapwood  by  an  actual  change  in  the 
tissues. 

Heartwood,  Imperfect  or  Incomplete.  The  absence  of  distinction  in 
colour  and  density  between  the  sapwood  and  heartwood. 

Heary  tbinnillg.  The  removal  of  a  part  of  an  immature  crop  includ- 
ing a  proportion  of  the  dominant  stems.  «  See  Thinnings. 

Heel,  to.    To  store  young  trees  for  planting. 

Height  class.  That  portion  of  a  crop  which  is  approximately  of  the 
same  height. 

Heiffht-growth.    The  increment  in  height  of  a  tree.     See  Increment. 
Height  increment.    The  yearly  growth  of  a  tree  in  height. 
Herbage.    A  low  growth  of  small  plants  which  never  become  woody. 
High  forest  i  or  Seedling  forest.     A  forest  composed  wholly  or  mainly 

of  trees  grown  from  seed.     See  Crop. 
High  forest,  Regular.    See  Method  of  successive  regeneration  fellings. 
High  forest  with  reserves  system.    The  whole  crop  standing    on  a 

portion  of  the  area  to  be  treated  is  felled  in  one  operation  with  the 

exception  of  a  few  trees  which  are  left  to  grow  to  a  larger  size.    The 

entire  area  is  in  this  way  passed  over  once  during  the  rotation. 
Hold  over,  to.    To. leave  a  certain  number  of  trees  uncut  for  a  period, 

usually  a  second  rotation,  after  the  crop  itself  is  reproduced.    See 

Leave  standing,  to  reserve. 
Hnmns.    The  comminuted  earth  resulting  from  vegetable  decomposition. 

See  Forest  Humus. 
Hnmns,  Acid  or  Sour.    See  Acid  humus. 
Hnmus,  Raw.    See  Baw  humus. 
Hnndershaxen's  method.    A  method  of  determining  the  yield  of  a 

forest,  based  on  the  assumption  that  the  real  yield  must  bear  the 

same  proportion  to  the  real  growing  stock,  as  that  existing  between 

the  noimal  yield  and  normal  growing  stock. 
Hnsk,  to.    To  strip  off  the  external  integument  or  covering  of  the 

fruit  or  seeds^f,  plants. 
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Hybrid.    Plants  resulting  from  cross  fertilization  of  tv70  species* 

Hygrometric  state  of  air.  The  degree  of  moisture  to  be  found  in  the 
air ;  the  absolute  or  relative  humidity  of  the  atmosphere. 

Hygroscopioity  of  soil.  The  facility  with  which  a  soil  spontaneously 
absorbs  and  retains  moisture. 

Hypsometer.    An  instrument  for  measuring  the  height  of  a  tree. 

Imperfect  Heartwood.    See  Heartwood^  Imperfect. 

Impermeable  (of  soil).  Soil  which  does  not  permit  the  passage  of 
water. 

ImpoTerishment  (of  tlie  soil).  Alteration  of  those  physical  properties 
or  constituents  of  the  soil  which  are  beneficial  to  plant  life. 

Impregnation  (of  timber).  The  filling  of  the  pores  of  timber  with 
antiseptic  eolutions  or  preseryatives. 

Improvement  felling.  A  provisional  operation  undertaken  to  improve 
the  growth  and  composition  of  an  existing  crop  by  means  of  the 
removal  of  individuals  impeding  the  development  of  others  of  greater 
promise  than  themselves )  it  may  thus  include  the  removal  of  mature 
trees  of  the  principal  species  in  order  to  hasten  the  establishment  of 
a  more  vigorous  crop^  as  well  as  the  removal  of  trees  of  other  species, 
which  by  their  cover  render  the  extension  of  more  valuable  kinds 
impossible. 

Income,  Rotation  of  highest.    See  Rotation  of  higliest  income. 

Incomplete  crop.  A  crop  in  which  there  is  not  a  sufficient  number  of 
individuals,  so  that  the  trees  form  an  interrupted  leaf  canopy  which 
only  partially  shelters  the  ground. 

Incomplete  heartwood.    See  Heartwood,  Incomplete. 

Increment.  The  increase  due  to  growth  in  a  given  time  in  the  height, 
diameter  (and  girth),  or  volume  of  material  of  a  tree  or  crop.  Or> 
the  material  produced  on  a  tree,  or  a  given  area,  in  a  given  time.  See 
Annual  increment ;  Current  annual  increment ;  Mean  or  Average 
annual  increment ;  Diameter  increment ;  Height  increment. 

Increment,  Annual.    See  Annual  increment. 

Increment,  Average  annual.    See  Increment,  Mean  annual. 

Increment  borer.    See  Borer,  Increment. 

Increment,  Current  annnal.    See  Current  annual  increment. 

Increment,  Diameter.    See  Diameter  increment. 

Increment,  Girth.    See  Diameter  increment. 

Increment,  Height.    See  Height  increment. 


increment,  Hean  annual.  That  whieh  is  obtained  by  dividing  the 
increment  added  during  a  given  period  by  the  number  of  years  in 
the  period.  If  the  mean  annual  increment  is  calculated  for  a  portion 
6f  the  total  age^  it  is  called  the  ^* periodic  mean  annual  increment  "j 
if  for  the  total  or  final  age  of  the  tree  or  wood,  it  is  called  the  ^^  final 
biean  annual  increment" 

Inerement  (volume)  per  cent.  The  proportion  which  exists  between 
the  total  volume  of  a  tree  or  wood  at  a  certain  age  and  the  increment 
added  during  the  year  before  or  the  following  year. 

Increment,  Periodic.    See  Periodic  increment. 

Increment,  Periodic  mean  annual.  See  Periodic  mean  annual  incre- 
ment. 

Increment,  Price*    See  Price  increment. 

Increment,  Quality.    See  Quality  increment. 

Increment,  Total.    See  Total  increment. 

Increment,  Volume.    The  yearly  growth  of  a  tree  in  volume. 

Indalng  forest.  A  dry  deciduous  forest  in  Burma  chiefly  stocked 
with  "  In  ^'  (Dipterocarpus  sp  ). 

Indicating  per  cent.    See  Forest  per  cent. 

Indigenous*    A  tree  growing  in  its  original  habitat.     See  Habitat. 

Intermediate  yield.  All  material  from  thinnings  or  from  any  cutting 
not  intended  to  invite  or  assist  reproduction.    See  Crown. 

Intermittent  working.  When  the  final  yield  is  obtained  at  irregular 
intervals. 

interrupt  the  cover.  To  form  gaps  and  openings  in  the  leaf  canopy 
of  a  forest  by  the  removal  of  trees  constituting  the  crop. 

Interrupted  crop.  A  crop  composed  of  trees,  whose  crowns  do  not 
interlace  and  so  form  an  irregular  leaf  canopy  which  only  partially 
shelteirs  the  ground. 

Interrupted  leaf  canopy.  When  the  crowns  of  the  trees  are  detached 
and  isolated.    See  Canopy  density ;  Park  forest. 

Irregular  crops*    A  crop  formed  by  trees  of  very  various  ages  and  sizes. 

Irregular  forest.     Uneven-aged  forests.     See  Uneven-aged  crop. 

Isolate,  to.  To  place  delected  trees  in  a  free  position  by  removing  all 
'surrounding  trees  which  threaten  to  interfere  with  them. 

Jlioom ;  or  Jlium.  A  method  of  raising  agricultural  crops  consisting  in 
cutting  down  the  forest,   burning  it  and  using  the  ashes  as  manure 
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for  fields  made  on  the  spot.    The  following  are  the  best  knoipn 
synonyms : — 

Benr      •••••.•'•  lHiaia« 

Bomlxty  •         •        .        •        •        •        •  Dahe. 

Bengal  and  Assam     ..•••.  Shxan,  Katlkata*  ^aio. 

Barma    ••••••••  Taungja. 

Madras   .         •         ••••••  Ponakad,  Podn. 

Mysore,  Coorg  and  parts  of  Madras     •        •         •  Kumrf,  TaknL 

Mysore  and  Malabar TekaL 

Central  Provinces Dahya,  Bewar. 

United  Provinees  (Hills) KhiL 

Judeioh^s method;  or  ''Jadeich's  Bestandswlrthschaft.  **    A  method 

of  detennining  and  regulating  the  yield  of  a  forest^  based  on  a  consi* 

deration  of  the  special  requirements  of  each  wood  constituting  the 

whole  forest. 
Kiln,  Charcoal.    An  oven  for  calcining  wood  so  arranged  as  to  permit 

of  the  regulation  of  the  admission  of  atmospheric  air. 
Killl)  Seed.    A  chamber  used  in  order  to  separate  seed  from  cones  or 

pods  by  means  of  hot  air. 
Knottiness.    A  defect  in  wood  due  to  the  abnormal  direction  of  the 

fibres  caused  by  branches  which  have  been  enclosed  in  the  wood;    See 

Gnarled. 
Krempe.     An  implement  used  by  workmen  in  dragging  or  sliding 

timber  along  the  ground. 
Latent  buds.     See  Dormant  buds« 
Layer.     An  undetached  branch  partially  buried  in  soil,  with  the  object 

of  causing  it  to  strike  root  and  thus  develop  into  a  new  tree  after 

separation  from  the  mother  plant. 
Leading  shoot  ;  or  Leader,    The  uppermost  portion  of  the  prinoipal  axis 

or  main  trunk  of  a  tree  :  the  strongest  topmost  shoot    which  tends  to 

form  a  continuation  of  the  main  stem. 
Leaf  canopy.    The  mass  of  foliage  formed  by  the  crowns  of  a  coUeciiou 

of  trees  in  a  forest. 
Leaf  eanopy.  Interrupted.    See  Interrupted  leaf  canopy. 
Lea^fodder.    The  foliage  and  young  shoots  of  woody  plants  collected 

for  cattle  fodder.     See  Fodder. 
Leaf  litter.    That  portion  of  the  forest  floor  which  is  not  in  an  advahced 

stage  of  decomposition.     See  Forest  floor. 
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Ii<)af  mould.    That  portdon  of    the  forest  floor  in  which  decomposition 

is  well  advanced.     See  Humus. 
Leave   standiniPf  to.   To  leave  trees  uncut  for  a  period^  usually  a  second 

rotation,  after  the  main  crop  i^  reproduced.  ,    5^^'  Hold  over,  to ; 

Reserve,  to. 
Length,  Herohan table.  *  See  Merchantable  length. 
Lift,  to  (a  seedling).    To  pry  up  seedlings   in  the  seed  bed,  so  that 

they  may  be  pulled  up  for  transplanting. 
Light  demanding.    A  species  wh;ch  thrives  best  under  the  influence  of 

direct  light. 
Light  requirement.    The  necessary  amount  of    light  for  the  most 

favourable  development  of  a  species.     See  Light  demanding  ;  Shade 

bearing. 
Light  screen.    A  screen  or  frame  for  the  partial  shading  of  a  seed  bed. 
Limit,  Diameter.    See  Diameter  limit. 
Limit,  Height.    See  Height  limit. 
Line,  Compartment.    See  Compartment  line. 
Line,  Export.    See  Export  line. 
Line,  Fire.    5^^  Fire  line. 
Line,  9nide.    See  Guide  line. 
Line  out,  to.    To  transplant  seedlings  from  the  seed  bed  to  rows  in  the 

forest  nursery. 
Linear  enumeration  survey.    To  estimate  the  quality  and  quantity  of 

the  growing  stock  by  counting  and  classifying  the  stems  on  lines  of 

known  width  and  length  run  through  the   crop.     See  Enumeration 

survey. 
Litter.    See  Leaf  litter. 
Locality.    An  area  considered  with  reference  to  its  forest  producing 

power. 
Locality  class.    Localities  with  similar  forest  producing  power. 
Locality,  Factors  of  the.     See  Factors  of  the  locality. 
Locality,  Quality  of  the.    See  Quality  of  locality. 
Locate,  to  (a  coupe).    To  fix  the  limits  and  position  of  the  coupes  and 

the  order  in  which  the  fellings  should  be  made. 
Log.    A  piece  of  wood  which  retains  the  full  thickness  of  the  stem. 
Logging.    To  convert  a  stem  into  lengths. 
Longevity  (of  trees).     1.  The  length  or  duration  of  life  of  a  tree. 
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2.  The  length  of  time  during  which  trees  remain  healthy  and  sound ; 

or  at  which  the  reproductive  power  of  the  species  either  by  seed  or  by 

coppice  shoots  ceases  to  be  in  an  eflSciently  active  state. 
Loosening  the  soil.    The  cultivation  of  the  soil  for  the  reception  of 

seed.    The  loosening  of  the  soil  may  consist  in  merely  wounding  the 

soil^  or  in  moderately  deep  or  deep  cultivation.     See  Wounding. 
Lop,  to.    To  cut  ofE  one  or  more  branches  of  a  tree ;  the  operation  not 

being  done  for  the  benefit  of  the  tree  as  in  pruning. 
Low  cover.     The  shade  afforded  by  small  plants  not  being  a  portion   of 

the  forest  crop^  such  as  ferns^  mosses^  grasses,  and  weeds. 
Lower  storey.    See  Two-storeyed  forest. 
M^jor  produce.    Timber  and  firewood. 
Major  or  Primary  part  of  growing  stock.    The  dominant  trees  of 

a  crop  which  form  the  crop  of  the  immediate  future.     See  Gi^own. 
Hajor  products.    See  Major  produce. 
Hanagement.    See  Exploitation. 
Hanagementy  Forest.    See  Forest  management. 
Hap,  Stock,    See  Stock  map. 
Harking  trees  for  fellings.    The  imposition  on  standing  trees  of  a 

recognised  sign  denoting  that  they  are  for  removal. 
Harking  hammer.    An  implement    employed  to  impose  on  timber^ 

standing  or  felled^  a  mark  denoting  treatment  or  ownership. 
Hast.    The  fruit  of  forest  trees. 
Hast-year.    A  good  seed  year. 
Hatnre  forest.    A  forest  in  which  the  crop  has  reached  the  age  of 

maturity.    See  Maturity  ;  Exploitable  age. 
Hatnrity.    1.  The  age  at  which  the  t^^e  after,  its  height  has  culmi- 
nated^ attains  its  maximum  in  girth  measurement  and  begins  to 

become  unsound  and  to  deteriorate. 

2.  The  age  at  which  a  tree  becomes  exploitable. 
Hean  annual  increment.    See  Increment^  Mean  annual. 
Hensuration,  Forest.    See  Forest  mensuration. 
Herchantable  length.    The  total  length  of  that  portion  of  the  stem 

which  can  be  used  under  given  conditions. 
Herchantable  timber.    That  portion  of  a  tree  which  can  be  utilised  as 

timber. 
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Heroiiantable  TOlmne.  The  total  volume  of  that  portion  of  the  iarei^ 
which  can  be  used  under  given  conditions: 

Method  by  area*  Basing  the  Woriung-nui  on  the  area  of  the  forest. 
See  Possibility. 

Hethod  by  volnme.  Basii^  the  Working-Plan  on  the  volumetric  yield 
of  the  forest.     See  Possibility. 

Method  by  area  and  volume  combined.  A  combination  of  the  method 
by  volume  and  the  method  by  area.     See  Possibility. 

Method  of  clearances  or  of  clear  fellings.  See  Clear  fellings  Method 
of. 

Metbod*  Coppice*    See  Coppice  system. 

Method,  Coppice  with  standards.    See  Coppice  with  standards  system. 

Method,  Group*    See  Group  method. 

Method  Of  high  forest  with  reserves.  See  System  of  high  forest 
with  reserves. 

Method  of  improTcment  fellings.    See  Improvement  fellings. 

Method  of  pastoral  treatment.  The  planting  of  trees  in  groups  or 
lines  on  pasture  lands.  Such  trees  yield  a  certain  return^  besides 
improving  the  value  by  keeping  out  cold  or  dry  winds,  and  by 
affording  shelter  to  the  cattle. 

Method  of  selection.    See  Selection  method. 

Method  of  selection  coppice.    See  Selection  coppice  method. 

Method  of  simple  coppice     ^S^^  Coppice  system. 

Hethod  of  successive  regeneration  fellings.  In  this  method  instead 
of  the  entire  crop  being  removed  from  the  area  exploited  in  a  single 
operation,  the  removal  takes  place  gradually  in  successive  fellings 
made  from  time  to  time  tis  the  new  growth  requires  less  and  less 
shelter  from  the  parent  crop.  In  addition  to  this  gradual  exposure  of 
the  new  growth,  the  young  crop  as  it  grows  up,  is  fostered  by  clean- 
ings, thinnings,  etc.  The  successive  fellings,  made  in  connection 
with  this  method,  are  called  preparatory,  seedy  secondary  %tA  final. 
The  first  and  second  may  be  either  close  or  open.  This  method  is 
sometimes  called  ^*  the  method  of  natural  regeneration  and  of  thin- 
MM ffs'*  i  sometimes  ^'  the  skelter  wood  compartment  system  ^'  or  *^  high 
forest  compartment  system''^  and  sometimes  the  **  uniform 
method^  A  forest  treated  by  this  method  is  sometimes  called  a 
"^regular  high  forest  J' 

Method  of  storeyed  forest.    See  Storeyed  forest  method. 
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Method  of  two-storeyed  forest.     See  Two-storeyed  forest. 

Method,  Pollard.    See  Pollard  method. 

Hid-diameter  or  (^rth.    The  diameter  or  girth  measured  half  way 

along  the  length  of  a  stem  or  log. 
Mittor  prodaee  or  prodaets.    All  forest   prodaots  except  timber  and 

6re-wood. 
Minor  or  Seeondary  part  of  wood.    See    Intermediate    yield  $    and 

Crown. 
Mixed  erop  or  forest  or  wood.     A  crop  or  forest  composed  of  trees  of 
two  or   more   species   intermixed.     The  various  species  composing  a 
mixed  forest  may  be  distinguished  into  three   several  classes — prin- 
cipal, auxiliary,  and  aeeessory. 
Money  yield  tables.    See  Yield  tables^  Money. 

Mother  tree.     A  tree  which  provides  the  seed  for  natural  reproduction. 
Mould*     See  Hnmus. 
Hoald,  Leaf     See  Leaf  mould. 
Honldf  Vegetable.    See  Vegetable  mould. 
Hound  planting.     A  method  of  planting  in  which  the  seeds  or  young 

trees  are  planted  on  mounds^  ridges^  or  hills. 
Natnral  prnning .     The  clearing  of  the  stem  through  the  death  and 

fall  of  side  branches. 
Natural  regeneration  or  reprodoetion.    The  renewal  of  a  forest  by 

self-sown  seeds^  or  by  stool  or  root  shoots. 
Net  yield.    The  clear  profit  obtained  from  a  forest  after  deducting  all 

working  expenses.    The  outturn  of  a  forest. 
Nornial.    The  word  ^'  normal  '^  applied  to  increment^  growing  stocky 
and  present  and  future  yield  signifies  that  which  may  reasonably  be 
expected  by  correct  management^    taking    into  consideration  the 
quality  of  the  locality,  as  well  as  any  extraordinary  disturbances 
which  may  be  foretold.     See  Forest,  Normal. 
Normal  forest.     When  in  addition  to  being  constituted  of  a  complete 
series  of  growths  of  all  ages  from   the  seedling  to  the  exploitable 
tree,  each  age-class  occupying  an  equal   area,   a  forest  is  completely 
stocked,  and  the  growth  is  proportionate  to   the   fertility  of  the  soil. 
See  Forest,  Normal. 
Normal  form  factor.     Form  factors  obtained  by  measuring  the  dia- 
meter (or  girth)  at  a  constant  proportion  of  the  height  of  a  tree,  say, 
^th,  ^th,  etc.     See  Form  factor. 
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Normal  yield.    The  yield  which  a    normal  forest  can  permanently 

give.     See  Normal  forest. 
Notch  plautini? ;  or  Notchiag.     A   method  of  planting   by  which  the 

plants  while  it  is  still  a  small  seedling  and  before  it  has  developed 

side  roots  of  any  length,  is  placed  into  a  notch  made  with  a  hatchet  or 

spade. 
Norse.    A  tree  which  fosters  the  growth  of  another  in  youth. 
Nurse  crop.     A  crop  of  trees  grown  for  the  purpose  of  fostering  the 

growth  of  others. 
NarsCi  to.     To  shelter  or  protect  against  adverse  influences. 
Nursery.    See  Forest  nursery. 
Nursery-grown.     Grown  in  a  forest  nursery. 
Nursery,  Permanent.    See  Permanent  nursery. 
Nursery,  Temporary.    See  Temporary  nursery. 
Ocular  estimates  (of  volume).    To  determine  the  volume  of  standing 

trees  by  eye^estimate. 
Offence,  Forest.    See  Forest  pfEence. 
Open  (applied  to  woods).  A  term  applied  to  woods  in  which  the  crowns 

of  the  trees  do  not  interlace  but  form  an  interrupted  leafy  canopy 

which  only  partially  shelters  the  ground.    See  Canopy  density. 
Open  canopy.     When  the  crowns  of  the  trees  hardly  meet  and  thus  do 

not  touch  one  another  at  every   pointy  and  less  than   half  of  the 

ground  is  shaded. 
Open  felling.    The  removal  of  a  certain  number  of  stems  of  a  crop,  so 

that  appreciable  gaps  and  openings  appear  between  the  trees  left 

standing. 
Open  woods.    See  Open ;  Wood,  Open. 
Opening.    See  Glade. 

Operations,  Cultural.    See  Cultural  operations. 
Operations,  Plan  of.    See  Plan  of  operations. 
Order  of  felling.    The  determination  for  each  year  of  a  given  period 

of  the  locality  of  the  coupes  in  a  forest. 
Organization,  Forest.    See  Forest  organization. 
Outturn.    The  net  yield  of  a  forest  or  such  portion  of  the  gross  yield  as 

has  been  or  will  be  utilised. 
Outturn,  Future.     5<?tf  Future  outturn. 
Overcrowded;  or  Overstocked.    The  wood  is  so  densely  stocked  as  to 
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*  prevent  a  suflScient  development .  of  the  crowns  ot  the  individuals 

'   constitnting  the  crop.. 

Overmature.     1.  A  tree  or  crop  in  which,  as  the  result  of   age,  growth 
has  almost  entirely  ceased,  and  decay  and  deterioration  have  begun. 
2.  A  tree  or  crop  which  has  passed  the  exploitable  age  or  size. 

Overtop.  A  tree,  the  crown  of  which  stands  above  that  of  the  surround- 
ing trees. 

Overtopped.     Having  the  crown  shaded  from  above. 

Overwood.      See  Two-storeyed  forest. 

Pannage.  The  driving  of  swine  into  the  forest  to  feed  on  the  mast. 
&f<?Mast. 

Parent  tree.    See  Mother  tree. 

Park  forest.  When  there  are  appreciable  gaps  and  openings  between 
the  trees  and  shade  occurs  only  in  isolated  patches.  See  Canopy 
density. 

Partial  sowing.  When  sowing  is  restricted  to  a  portion  of  the  area 
to  be  stocked.     See  Sowing  in  strips,  patches,  holes,  trenches,  mounds. 

Pastoral  treatment  method.    See  Method  of  pastoral  treatment. 

Pasture.     See  Forest  pasture. 

Pasture  ground.    See  Grazing  ground. 

Patch  method.  The  clear  cutting  of  small  patches  to  invite  reproduc- 
tion by  8elf-80wn  seed  from  the  surrounding  forest.  See  Clear  felling. 
Method  of. 

Patch  sowing.     Sowing  of  forest  seed  in  small  plots.     See  Sowing  in 
patches. 

Per  cent.,  Forest.    See  Forest  per  cent. 

Per  cent.,  Increment.    See  Increment  per  cent. 

Per  cent.,  Indicating.    See  Forest  per  cent. 

Period.    A  sub- division  of  a  rotation. 

Period,  Conversion.    See  Conversion  period. 

Period,  Felling.     See  Felling  rotation. 

Period,  Preparatory.     See  Preparatory  period. 

Period,  Regeneration.    See  Regeneration  period. 

Period*  Transformation.    See  Transformation  period. 

Periodic  block.    The  part  of  a  forest  set  aside  to  be  treated  during  a 

period  or  number  of  years  into  which  the  rotation  is  divided. 
Periodic  increment*     The  increment  added  during  a  number  of  years 
or  4  period. 


Periodie  mean  annual  increment.    When  the  mean  annual  ihorement 

is  oalcalated    for  a    portion  of  the  total  age.    See  Increment,  Mean 

Annual. 
Permanent  nursery.    A  nursery  worked  continuously  for  the  supply  of 

plants  required  year  after  year  for  extensive  plantino^  operations. 
Physical  rotation.     That  age  which  is  most  &vourable  for  the  natural 

regeneration  of  a  species,  taking  ioto  consideration  the  conditions  of 

the  locality  and  the  sylvioultural  system.     In  the  ease  of  protection 

forests,  parks,  etc.,  the  physical  rotation  may  be  taken  as  that  which 

coincides  with  the  natural  lease  of  life  of  the  trees. 
Pit  planting  or  son Ing.    A  method  of  placing  seeds  or  seedlings  in 

excavations,  which   may  be  either  narrow  pits  with  steep  sides,  or 

shallow  sloping  hollows. 
Plan  of  operations.     A  table  showing  under  the  various  heads  of  forest 

management  the  order  and  nature  of  the  operations  to  be  carried 

out  during  one  or  more  years.     Such  plans  are  based  on  the  provi* 

sioos  of  a  regular  working  plan  where  these  exist,  otherwise  on 

general  sylvicultural  principles. 
Plan,  Planting.    See  Planting  plan. 
Plan,  Working.    See  Working  plan. 
Plant,  Seedling.     See  Seedling  plants. 
Plantation.    See  Forest  plantation. 
Plantation,  Teak  tanngya.    See  Cutch  or  teak  taungya. 
Planting.    The  method  of  forming  a  wood  by  means  of  plants  which 

have  been  raised  elsewhere. 
Planting,  Ball.    See  Ball  planting. 
Planting,  Basket.    Se^  Basket  planting 
Planting  by  tufts.     Planting  with  two  or  more  transplant^  together 

in  the  same  patch,  pit  or  mound. 
Planting  in  holes.    The  plant  while  it  is  still  a  small  seedling  is  put 

into  a  deep  narrow  hole  made  in  the  ground  with  a  stake  or  peg. 
Planting  in  lines  or  rows.     A  method  of  planting  in  which  the  young 

trees  are  placed  ii^  lines  or  rows,   the  distance  between  the  lines 

being  greater  than  between  the  young  trees  in  the  rows. 
Planting  in  notclies.     See  Notch  planting. 
Planting  in  pits.    See  Pit  planting. 
planting  in  quinennx.    A  method  of  planting  in  which  the  plants  are 

placed  at  the  four  corners  of  a  square  and  a  fifth  in  the  ottitre. 
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Planting  in  r«Ctani^le8»     When  transplants  are   plaoed   at  the  fioar 
comers  of  a  rectangle. 

Planting  in  ridges.    A  method  of  planting  on  wet  ground  in  which 
the  young  trees  are  planted  on  ridges  or  mounds. 

Planting  in  squares.     When  transplants  are  placed  at  the  four  corners 
of  a  square. 

Planting  in  trenches.     The  young  plants  are  placed  in  small  excava- 
tions or  trenches^  which  serve  to  catch  the  rain  water. 

Planting  in  triangles.     When  transplants   are  placed  at    the  three 
corners  of  an  equilateral  triangle. 

Planting  on  mounds.    See  Mound  planting. 

Planting  plan.     A  detailed  scheme  for  forest  planting  on  a  given  area. 

Planting,  Ridge.     See  Ridge  planting. 

Plot,  Experimental.     See  Experimental  area. 

Plot,  Sample.    See  Sample  plot. 

Pole.  A  young  tree  from  the  time  when  the  lower  branches  begin  to 
fall  off,  up  to  the  time  when  the  principal  height  is  reached.  Poles 
are  termed  9mall  or  large  according  as  they  are  under  or  over  two 
feet  in  girth.     See  Stages  of  growth  of  trees. 

Pole  crop  or  forest.    A  forest  crop  consisting  of  poles. 

Police,  Forest.    &<?  Forest  police. 

Policy,  Forest.    &^  Forest  policy. 

Pollard.  A  tree  whose  crown  has  been  cut  back  to  invite  the  pro- 
duction of  shoots. 

Pollard  to.  To  invite  the  production  of  shoots  at  the  top  of  the  tree  by 
cutting  back  the  crown.  The  crown  may  be  removed  either  leaving 
the  main  stem  intact,  or  cutting  it  oflE  at  a  certain  height  from  the 
ground.  In  the  latter  case  the  system  is  frequently  called 
topping. 

Pollard  method.  In  this  method  the  exploitable  material  is  obtained 
by  periodically  pollarJing  the  trees  constituting  the  crop,  regenera- 
tion being  obtained  from  shoots  produced  at  the  top  of  the  tree. 
See  Pollard,  to. 

Possibility.  Theoretically  the  possibility  is  the  productive  power  of  a 
wooded  area  expressed  in  quantity  of  material.  Practically  it  is 
taken  to  mean  the  quantity  of  material  which,  without  infringing  the 
rules  of  forestry,  may  be  felled  in  a  forest,  annually  or  periodically 


for  the  time  being.    The  poesibilily  may  be  ^>plied  either  by  area^  by 
namber  of  trees,  or  by  volume. 

Possibility,  Fixing  the.    See  Determination  of  the  yield. 

Possibility,  Potential.    See  Potential  possibility. 

Possibility,  Aetnal  or  Present.  The  annoal  yield  in  material  of  which 
a  forest  is  siiseeptible  under  existing  physical,  legal  and  other 
conditions  affecting  it. 

Potential  possibility.  The  annual  yield  in  material  of  which  a  forest  is 
susceptible  when  maintained  at  its  highest  possible  limit  of  prodno- 
tiveness. 

Predominant.  Trees  with  an  exceptionally  vigorous  crown.  See 
Crown. 

Predominating.  A  tree  with  a  crown  raised  well  above  the  level  of  the 
surrounding  trees.     See  Crown. 

Preliminary  examination  (of  a  forest).  A  reoonnaisBanoe  of  a  forest 
in  order  to  gain  a  general  knowledge  of  all  facts  likely  to  be  useful 
in  determining  the  future  plan  of  management. 

Preiiaratory  fellings.  See  Method  of  successive  regeneration 
fellings. 

Preiiaratory  period.  The  length  of  time  required  in  order  to  consti- 
tute the  forest  according  to  the  normal  condition  is  sometimes  called 
a  preparatory  period* 

Present  possibility*    See  Possibility,  Actual. 

Presfiler's  borer.    See  Borer^  Increment. 

Price  incrementt  The  increment  caused  by  a  change  in  the  price  of 
forest  produce  generally,  independently  of  an  improvement  in  quality. 

Priek  out,  to.    1  o  transplant  small  seedlings  in  a  nursery. 

PrimWTal  forest.    See  Virgin  forest. 

Primary  part  of  growing  stock.  The  dominant  trees  of  a  forest  crop. 
See  Crown  ;  Major  part  of  the  growing  stock. 

Principal  fellings.    The  methodical  removal  of  exploitable  trees  accord- 
ing to  a  pre-arranged  plan.     See  Final  yield. 
Principal  produce.    The  material  for  the  production  of  which  a  forest 

is  primarily  maintained. 
Principal  species.    That  kind  of  trees  to  produce  which  the  manage- 
ment of  a  forest  is  primarily  designed.    See  Mixed  crop. 

Private  forest.  A  forest  which  is  not  the  property  of  a  State  or  Gov- 
ernment. 
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Frl?ilege8i  PoriBgt.    &e  Forest  privileges. 

Produce,  Aceessory.    See  Aoceesory  produce. 

Produce,  Forest    &(?  Forest  produce. 

Produce,  Halor.    See  Major  produce. 

Produce^  Hiiior.    All  forest  products  except  timber  and  fuel  such  as 

grass,  honey,  gumsj  etc. 
Ptoduce,  PriHCipal.    See  Principal  produce. 
Producing  stock*    The  growing  crop  or  material  actually  standing 

on  a  given  area  at  a  certain  time.  ^ 

Ihrodncts,  Forest.    See  Forest  products. 
Products,  MnJor.     See  Major  produce. 
Products,  Hinor.    See  Minor  produce. 
Protected  forest     See  Forest  Act,  Chapter  IV. 
Protection  forest    A  forest  whose  chief  value  is  to  regulate' stream 

flow,  prevent  erosion,  hold  shifting  sand,  or  exert  any  other  beneficial 

effect  on  the  adjacent  country. 
Protective  belt.    A  forest  which  is  maintained  as  a  protection  against 

wind,  snow,  or  other  physical  forces.     See  Windbreak, 
Protective  fringe.    &«  Protective  belt. 
Provisional  or  Temporary  treatment.    Operations  ta  whidi  the  exist* 

ing  crop  is  subjected  for  a  time  so  as  to  bring  it  to  the  condition 

requisite    for    the    application    of  a    new  method    of    treatment. 

&^  Improvement  fellings;  Conversions ;  Transformations. 
Prune,  to.    To  remove  superfluous  branches  for  the  benefit  of  the  tree. 
Pruning,  Natural  or  Self    See  Natural  pruning. 
Puddle,  to.    To  dip  the  roots  of  young  trees  in  thin  mud. 
Pure  crop,  or  forest  or  wood.    A  crop  formed  of  a  single  species. 
(tuality  increment.    The  increase  in  the   value  per  unit  of  volume;,^^ 

independently  of  any  alteration  in  the  general  price  of  forest  produce, 
(tuality  class  (of  locality).    See  Locality  class. 

(tuality  of  locality.    The  nature  of  the  soil  and  climate,  the  latter  being 
•    governed   by  the  situation.     The  sum  total  of  these  factors  repre- 
sents the  qualify  or  yield  capacity  of  the  locality. 
Quarter  girth  measure.    The  calculation  of  the  volume  of  round  timber 

on  the^assumption  that  the  sectional  area  is  equal  to  the  square  of.  a 
quarter  of  the  girth. 

Quincuni  planting.    iS^^  Planting  in  qumcunx. 
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Badlal  shake.    A  fault  in  timber  due  to  meteorological  oausoB.     Set 

Shakes. 
»ai>|pe.    A  territorial  executive  forest  charge:     a  sub-division   of  a 

charge  of  control. 
Baw  humus.    An  accumulation  of    leaves^   needles,  weeds,  and  moss 

which  has  remained  undecomposed. 
Reafforestation.    1.  To  re-establish  forest  growth  either  by  natural  or 

artificial  means. 

2.  To  reestablish  as  forest,  land  disforested  under  a  Forest  Act. 
Beg enerat  (e) — ^ion.    To  renew  a  forest  crop  by  natural  or  artificial 

means. 
Begeneration,  Artificial.    See  Artificial  regeneration. 
Begeneratlon  felling.    The  removal  of  exploitable  trees  with  the  view 

of  inviting  or  assisting  natural  reproduction.     See  Method  of  succes- 
sive regeneration  fellings. 
Begeneration,  Natural.    See  Natural  regeneration. 
Begeneration  period.    The  space  of  time  required  for  the  renewal  of 

the  growing  stook. 
Begular  crop  or  forest.    A  forest  in  which  the  leaf  canopy  is  com  plete 

And  is  formed  by  trees  of  approximately  the  same  age  and  size. 
Begular  high  forest.    See  Method  pf  successive  regeneration  fellings; 
Bental  of  the  solL    The  annual  net  return  of  the  soil. 
Bental  value  (of  a  forest).    The  capital  sum  which  would  yield  a  rental 

equal  to  that  which  a  forest  is  capable  of  yielding. 
Beport,  Working  plan.     See  Working  plan  report. 
Beproductlon.     1.  The  process  by  which  a  forest  is  renewed. 

2.  Forest  re^owth :  feedlings^  shoots  or  suckers. 
BeproductiOR,  Artificial*     See  Artificial  reproduction  :  Planting. 
Beproduction,  Natural.    See  Natural  regeneration. 
Beserve,  to.    To  leave  trees  uncut   for  a  period,   usually  one  or  more 

rotations,  after  the  new  crop  is  assured. 
BeserTC  (trees).    The  trees  permitted   to  remain   after  a  clear  felling. 

See  High  forest  with  reserves  system  :  Standard. 
Beserred  forest.    See  Forest  Act,  Chapter  II. 
Resiu  or  6um  blase.     A  wound  inflicted  in  the  bark  of  trees  to  induce 

the  flow  of  resin  or  gum. 
Resin  or  Gum  tapping.    The  process  by  which  resin  or  gum  is  induced 

to  flow  from  trees. 
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Restoell.    To  renew  a  forest  either  by  natural  or  artificial  means. 
Restorations.    Operations  undertaken  in    order    to    reconstitute  or 

improve  the  forest  crop  without  altering  the  method  of  treatment  or 

the  mode  of  reproduction. 
Rhizome.    The  underground  stem  of  bamboos. 
Ride.    Open  cut  boundary  lines  between  compartments. 
Ridge  planting.    A  method  of  planting  on  wet  ground^  in  which  the 

young  trees  are  planted  on  ridges. 
Right.    See  Servitude. 

Rights,  ComnHitatlon  of.    See  Commutation  of  rights. 
Right-holder.    The  possessor  of  a  claim  on  the  property  of  another 

which  diminishes  the  full  enjoymeot  thereof. 
Ring,  to.    To  kill  a  standing    tree   by    making  a  mroular  incision 

through  the  bark  and  alburnum  of  a  tree.     See  Girdle^  to. 
Ring,  Annual.    See  Annual  ring. 
Ring,  False.     See  False  ring. 
Rifiarian  or  Riverain  forest.    A  forest  which  owes  its  existence  or 

condition  to  its  situation  on  the  banks  of  a  river^  lake^  or  swamp. 
Ripe  (for  the  axe).    See  Exploitable. 
Road,  Export.    See  Export  line  or  road. 
Rock.    The  geological  formation  underlying  the  soil  which  affects  tbe 

forest  by  its  outcrop^  composition^  the  rapidity  of  its  disintegration> 

etc. 
Rooting,  Shallow.    Shallow  rooting. 
Roots,  Adventitious.     See  Adventitious  roots. 
Rootshoot ;  or  Sucker.     An  aerial  shoot  springing  from  a  root. 
Rotation.    The  number  of  years  determined  on  between  the  regenera- 
tion of  the  forest  crop  and  its  arrival  at  exploitable  age.     The  follow- 

in    classes  of  rotation  are  distinguished  : — 
financial  rotation. 
P/iysical  rotation, 
notation  of  the  Tiigheet  tncomp, 
Rotation  of  the  greatest  volume  production. 
Technical  rotation. 
Rotation,  Felling.    See  Felling  rotation.      . 
Rotation,  \  Finaneial.    See  Financial  rotation. 
Rotation  of  the  greatest  volume  production.    The  rotation  nader 

"^hich  a  forest  yields  the  greatost  qualLtity  of  matinrial  per  unit  oJF 
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area;  its  length  coincides  with  the  year  in  which  the  mean  annual 

volume  increment  culminates. 
dotation  of  the  highest  income.    The  rotation    which  yields    the 

highest  income^  calculated  without  interest  and  irrespective  of  the 

time  when  the  items  of  income  occur. 
Rotation,  Physical.    See  Physical  rotation. 
Botation,  Technical.    See  Technical  rotation. 
Ronghly  squared  timber.     Timber  with  an  approximately  rectangular 

cross  section. 
Round  timber  ;  or  Wood  in  the  round.    Timber  unconverted  save  for 

convenieoce  of  transport,  but  with  a  view  to  its  ultimate  utilization. 
Row  planting.     See  Planting  in  lines. 

Sale  value.    The  price  which  can  be  realised  by  the  sale  of  property. 
Sample  area  or  plot.    An  area  of  known  size  selected  as  representative 

of  a  given  forest.     See  Enumeration  survey. 
Sample  tree,     A  tree  which  is  representative  of  a  certain  class. 
Sand  dune.    See  Dunes. 
Sapling.    A  young  tree  up  to  the  time  when  the  lower  branches  begin 

to  dry ;   generally  a  tree  3   feet  or  over  in   height,  and  less  than 

4  inches  in  diameter  breast-high.     See  Stages  of  growth  of  trees. 
Sap  wood.    The  outer  and  younger  zones  of  wood. 
^Wn  timber.     Timber  converted  by  the  use  of  the  saw  with  at  least 

two  parallel  &ces« 
SeantUnf .    Sawn  timber  of  small  dimensions. 
Screen,  Light.    See  Light  screen. 
Screen,  Shade.    See  Light  screen. 

Scrub.    Inferior  forest  growth  consisting  chiefly  of   small  w  stunted 
-    trees  and  shrubs. 

Seasoning.    To  prepare  for  use  by  drying  or  hardening. 
Secondary  fellings.    See  Method  of  successive  regeneration  fellings. 
Second  growth.     Forest  growth  which  comes-  up  naturally  after  out- 
ting,  fire,  or  other  disturbing  cause. 
Section,  Felling.    See  Felling  section. 
Seed  bearer.    A  tree  left  standing  for  the  purpose  of  providing  seed 

for  natural  regeneration. 
Seed  bed.    A  specially  prepared  area,  usually  in  the  forest  nursery,  for 

the  raising  of  seedlings. 
Seed  fellings.     See  Method  of  successive  regeneration  fellings. 
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Seed  ibrest.    A  forest  composed  wholly  or  mainly  oE  trees  raised  froni 

seeds. 
Seed  kiln.    See  Kiln,  seed. 
Seed,  Self-sown.    See  Self-sown  seed. 
Seed  tree.    See  Seed  bearer. 

Seed  year.    A  year  in  which  a  g^iven  species  bears  seed  abundantly. 
-SeedliniT*    A  youngs  plant  which  results  directly  from  the  germination 

of  a  seed.     See  Stages  of  growth  of  trees. 
Seedllni^  crop.    A  forest  crop  from  the  germination  of  tbe  seeds  to  the 

time  when  the  newly  developed  branches  meet. 
Seedling  forest.     Or  high  forest..   A  crop  composed  of  trees  which  have 

sprung  from  seed. 
Seedling  plants.     Seedlings  which  are  taken  direct  from  the  seed  bed 

to  the  forest. 
Seedling  tree.    A  tree  of  any  age  sprung  from  seed  and  not  from  a 

coppice  shoot. 
Selection  coppice  method.    Cutting  periodically  the  strongest  shoots^ 
or  those  exceeding  certain  prescribed  dimensions^  out  of  each  coppice 
clump.    The  regeneration  fellings  in  this  method,  may  be  called 
"  Selection  coppice  fellings  **  ^ 

Selection  felling.    The  methodical  removal  of  the  exploitable  trees  in 
a  forest^  either  singly  or  in  groups^  with  a  view  to  producing  from 
self-sown  seedlings  a  new  crop  irregular  in  its  constitution. 
Selection  method.    Or  regeneration  fellings  by  the  selection  methods 
Bemoving  in  a  methodical  manner^  in  accordance  with  sylvicultural 
requirements  so  as  not  to  exceed  the  possibility,  the  exploitable  trees 
in  a  forest  bj  felling  them  here  and  there,  either  singly  or  in  groups. 
Self  pruning.     See  Natun^  pruning. 
Self-sown  seed..    Seed  sown  by  ai^  agency  other  than  mau. 
Semimatore  forest.    A  forest  in  which  height  growth  is  complete,  but 

diameter  growth  has  not  begun  to  &11  off; 
Series,  Felling.    See  Felling  series. 
Senritnde.    A  claim  possessed  by  a  person,  community  or  property  to 

diminish  the  full  enjoyment  of  the  property  of  another. 
Settlement,  Forest.    See  Forest  settlement. 

SeTerance  felling.  A  cleared  strip  of  varying  breadth,  by  which  tWo 
woods  are  separated  in  the  general  direction  of  the  cuttings,  at  a 
place  where  some  time  after  regular  fellings  are  to  commence. 
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Skade  bearertor  bearing.    A  spedes  which  tolerates  the  oover  of  other 

trees. 
Shade  enduring.    See  Shade  bearer. 
Shade  screen.    See  Light  screen. 
Shakes-    Faults  in   timber  (of  the  nature   of   cracks)  due  to  ezoessive 

age^  cold,  frosts,  sudden  changes  of  temperature,  sunstroke^  or  to  a  too 

dry  or  too  vet  condition  of  soil.     See  Cupshakes ;  Heart  shakes ; 

Badial  shakes ;  Star  shakes. 
Shallow  rooting.    When  the  root  system  does  not  extend  &r  below 

the  surface  of  the  ground. 
Shelter  belt  or  wood.     See  ProtectiTe  belt. 
Shelter  wood  compartment  system.    See  Method    of    successive  re- 

geoeration  fellings. 
Shelter  wood  group  system.    See  Group  method. 
Shelter  wood  selection  system.    See  Selection  method. 
Shoot.     A  young  branch  or  growth. 
Shoot,  Adventitious.     See  Adventitious  buds. 
Shoot,  .Coppice*    See  Coppice  shoot^ 
Shoot,  Leading*    See  Leading  shoot 
Shoot,  Stool.     See  Stool-shoot. 

Shrub-    A  small  woody  plant  which  branches  at  or  near  the  ground. 
Shrub,  Arborescent.     A  shrub  that  has  a  certain  clear  length  of  stem 

and  thus  assumes  to  some  degree  the  habit  of  a  tree. 
Simple  coppice  method.     See  Coppice  system,  simple. 
Size  class.     See  Diameter  class. 
Slope.     The  gradient  of  the  surface  of  the  ground.    The  following 

terms  are  used  in  forest  description  to  define  the  slope  : — 
Level  • 

Qentle 


etc  bX 

=        0°  to  3-0^ 

6  to  15  7^ 

=      a'D**  to  8-6" 

15  to  3C  7o 

=     8-6^  to  16-5^ 

80  to  60  7o 

=     16-6**to2e-6° 

60  to  100  7o 

=  ae^**  to  46-0° 

0wl00  7o 

=  OTer    450" 

Moderate 
Steep 

Ver^  steep     • 
Precipitous     • 

Snag.     1.  A  short,  sharp  or  rough  branch. 

2.  An  uprooted  tree  resting  in  the  bed  of  a  stream. 
Snow  breali.     1.  A  tree  or  portion  of  a  tree  broken  by  snow. 

2.  A  shelterbelt  maintained  as  a  protection  against  snow. 
Soft  wood.     1.  Timber  with  no  definite  heart  wood. 


^.  Trees  of  rapid  grosvili  ^ud  sbcnrt  duration. 

SoiL  The  appermosfc  layer  of  the  crust  of  the  earth  often  more  or  laiss 
dark  in  colour  from  the  admixture  of  vegetable  matter,  and  which 
is  (in  most  cases)  the  product  of  the  disintegration  of  the  underlying 
rock  or  subsoil.  In  forest  description  soils  may  be  described  accord- 
ing to  their  (i)  origin  and  composition,  (ii)  depth,  and  (iii)  moisture. 

Soil  coyer.     See  Surface  cover. 

Soil  covering^.     See  Leaf  litter. 

Soil  cost  value.  The  sum  of  all  expenses  iacurred  in  ncquiring  the 
land  and  rendering  it  fit  for  forest  culture. 

Soil  expectation  Talae.  The  sum  of  the  present  values  of  all  returns 
expected  from  the  soil  in  the  course  of  time>  less  the  present  value  of 
all  expenses  which  must  be  incurred  to  obtain  those  returns. 

Soil,  Hyfroscopicity  of.    See  Hygroscopicity  of  soil. 

Soil,  LooseniBIT  tlie.    See  Loosening  the  soil. 

Soil  rental.     See  Bental  of  the  soil. 

Soil  sale  Talae.  The  value  which  the  soil  realises  in  the  open 
market. 

Soil,  Top,     See  Humus. 

Soil,  Tegetable.    See  Vegetable  soil. 

Sowing  at  stake.  To  sow  seed  at  the  base  of  stakes  which  are  used 
to  mark  the  position  of  the  seedling. 

Sowing  broadcast.  When  seed  is  distributed  over  the  whole  area  to  be 
stocked. 

Sowing,  Direct.    See  Direct  sowing. 

Sowing  in  farrows.  The  sowing  of  seed  in  strips  consisting  of  one  or 
two.  furrows  made  with  a  plough^  hoe  or  pick. 

Sowing  in  monnds.  The  sowing  of  seeds  on  prepared  mounds  or 
ridges. 

Sowing  in  notches.  The  sowing  of  seed  iu  olef ts  made  by  a  spade  or 
similar  instrument. 

Sowing  in  patches-  'f  he  sowing  of  seed  in  small  seed-beds  made  in 
lines  or  scattered  over  the  area. 

Sowing  in  pits.  The  sowin^jf  of  seed  below  the  level  of  the  ground  in 
small  excavations  or  pits  which  serve  to  retain  moisture. 

Sowing  in  ridges.    The  sowing  of  seed  above  the  level  of  the  ground. 

Sowing  in  sitn.  The  sowing  of  seed  in  places  where  the  resulting 
trees  are  intended  to  remain.     See  Direct  sowing. 
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Sowing  in  strips*    The  isowing  of  seed  in  beds,  formed  by  tbeprevioaB 

caltivation  of  parallel,  narrow  strips,  alternating^  with  broader  bands 

which  are  left  unsown. 
Sowing  in  trenches.    The  sowing  of  seed  below  the  level  of  the  ground 

in  continuouB  lineal  excavations. 
Sowing,  Partial.     Se€  Partial  sowing. 
Sonr  hnnins.    See  Acid  humus. 
Species,  Accessory.    See  Accessory  species. 
Species,  Auxiliary.    See  AuxUiary  species. 
Species,  Delicate.    See  Delicate  species. 
Species,  Exclusive  or  Gregarious.    See  Ghregarious  species. 
Species  Hardy.     See  Hardy  species. 
Species,  Principal*    See  Principal  species. 
Species,  Sporadic.    See  Sporadic  species. 
Sporadic  species.    Trees  which   have  a  tendency  to  grow  distributed 

singly  throughout  a  forest. 
^uare  planting.    See  Planting  in  squares. 
Stack.    A  pile  or  heap  of  wood. 
Stacked  cubic  feet.     Or  Stacked  contents.    The  space  occupied  by  a 

pile  or  heap  of  wood  in  distinction  to  the  cubic  contents  of  the  wood 

itself. 
Stages  of  development  of  a  forest  crop.    See  Crop. 
Stages  of  growth  of  trees.    A  separate  individual  is  termed  a  seedling 

from  the  germioation  of  the  seed  to  the  time  when  it  begins  to  lose  its 

lower  branches  ;  a  sapling  when  it  begins  to  lose  its  lower  branches; 

a  pole  from  the  fall  of  the  lower  branches  to  the  time  when  it  attains 

its  full  height ;  and  a  tree  from  the  time  of  its  having  attained  its 

normal  height. 
Stagheaded.    A  tree  of  which  a  portion  or  all  of  the  crown  is  dead. 
Standard.    The  trees  permitted  to  remain  after  a  coppice  felling.     See 

Coppice  with  standard  system. 
Standard  of  the  first,  second,  or  third  rotation.    Trees  that  have 

remained  standing  through  1^  2|  or  S  coppice  rotations. 
Btar  shake*    Faults  in  timber  due  to  excessive  age^  or  to  a  too  dry  or 

too  wet  condition  of  soil.    See  Shakes. 
State  forest.    A  forest  which  is  the  property  of  a  State  or  Oovemment. 
Stem.    The  trunk  of  a  tree  from  the  ground  to  the  point  where  its 

main  branches  are  given  off.    See  Bole. 
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Stem  analysis.    The  inyestigatioii    of  the    prospress    of  '  inotdment 

throughoat  ihe  life  o£  a  tree. 
Stem  fire*     A  fire*  which  ignites  the  stems  of  the  trees.    See  Forest  fire. 
Stem  form  factor.    See  Form  factor. 
StiflT  (of  a  soli).    A  soil  which  is  cohesive  and  tenacious. 
StOclL  ;  or  Stoeklng.     The  entire  collection  of  trees  growing  on  a  given 

area.     See  Crop. 
Stook,  to.    To  cover  with  forest  growth. 
Stoek,  Growing.     See  Orowing  stock ;  Crop. 
Stock  map.    A  graphic  exposition  of  the  manner  in  which  the  forert 

stock,  species^  and  age  classes  are  ^stribated  over  the  forest  area. 
Stock,  Producing.    See  Producing  stock. 
StooL    The  lowest  part  of  the  stem  of  a  tree,  together  with  the  roots, 

left  when  a  tree  has  been  felled  close  to  the  ground. 
Stool-shoot.     A  stem  springing  from  the  stool  or  stump  of  a  felled 

tree. 
Storeyed  forest.    See  Forest  in  storey. 
Storeycd  forest  metliod.     Forming  a  crop  of  stems  of  different  ages, 

the  crowns  of  which  are  arranged  in  tiers,  the  difference  in  age  be- 
tween the  trees  of  each  consecutive  tier  being  equal  to  the  length  of 

the  felling  rotation.     The  method  differs  from  that  of  coppice  with 

standards,    because  regeneration  is    obtained    principally    by  seed 

instead  of  by  stool-shoots. 
Strip  felling.    See  Method  of  clear  fellings,  or  Clearances. 
Strip  method  of  snccessiTC  regeneration  fellings.    When   r^^nera- 

tion  fellings  are  made  in  narrow  strips.    See  Method  of  successive 

regeneration  fellings. 
Strip  sowing.    See  Sowing  in  strips. 
Stub  ont,  to.    To  root  up.    The  grubbing  out  of  stumps.    To  cut  a 

tree  or  shrub  out  by  the  roots  so  that  no  stool  is  left. 
Stnmp.     That  portion  of  the  stem  below  the  cut  made  in  felliug  a 

tree. 
Snbcompartment.     A  portion  of  a  compartment  either  temporarily  or 

permanently  set  aside  for  convenience  of  working. 
SnbSOiL    '^he  stratum  of  earth  lying  between  the  upper  soil  and  the 

rocks. 
Successive  regeneration  fellings  metliod.    See    Method  of  successive 

regeneration  fellings. 


48 

Sucker.     An  aerial  shoot  sprung  from  a  root. 

Suppressed  tree.     A  tree  of  which  the  growth  has  practically  ceased  as 

the  result  of  too  much  overhead  cover.     See  Crown« 
Surface  cover.    All  small  plants  growing  in  a  forest^  except  young 
trees,  as  well  as  that  portion  of  the  forest  floor  whioh  is   not  in  an 
advanced  state  of  decomposition. 
Surface  feeder.     A  species  of  which  the  roots  spread  near  the  surface. 
Surface  fire.    A  forest  fire  which  runs  over  the   undergrowth.     See 

Forest  fire. 
Survey,  Enumeration.     See  Enumeration  survey. 
Survey,  Valuation.    See  Valuation  survey. 
Sustained  working.    A  forest  so  worked  that  the  soil  continuously 

produces  crops  of  wood  from  regeneration  to  exploitation. 
Sustained  yield.     The  material  yielded  by  sustained  working. 
Mylvicultural  system.     A  method  according  to  which  the  formation^ 
regeneration^  tending  and  exploitation  of  the   woods    which  compose 
a  forest  is  effected. 
Sylviculture.     The  formation^  regeneration,  and  tending  of  forests. 
System)  Coppice*    A  method  of  treatment  by  regeneration  from  stool 

or  root-shoots.     See  Coppice  system. 
System,  High  forest  compartment.    See  Compartment  system. 
System  of  coppice  with  standards.    See  Coppice  with  standards  system. 
System  of  high  forest.     A  method  of  treatment  by  regeneration  from 

seed  artificially  or  self-sown. 
System  of  high  forest  with  reserves.    A  method    of    treatment  by 
regeneration  from  seed  and  clear  felling  with  the  exception  of  a  few 
trees  which  are  left  to  grow  to  a  larger  size.     See  High  forest  with 
reserves  system. 
System,  Sylvicultural.    See  Sylvicultural  system. 
Systematic  fellings.     Fellings  carried  out  according  to  some   recog- 
nised sylvicultural  system.     See  Sylvicultural  system. 
Table,  Volume.     See  Volume  table. 
Table,  Yield.    See  Yield  table. 
Tapping,  Gum  or  Resin.    See  Resin  tapping. 
Taungya  plantation,  Teak  or  Cutch.    See  Cutch  or  Teak  taungya. 
Technical  rotation.     The  rotation  under  which  a  forest  yields  the  most 

suitable  material  for  a  certain  fixed  purpose. 
Temporary  nursery.    A  nursery  which  is  used  for  a  few  years  only, 
generally  to  yield  the  material  for  the  planting  of  a  particular 
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locality^  when  it  is  abandoned  and  a  new  narsery  laid  out  elsewhere. 

See  Forest  nursery. 
Temporary  treatment.    See  Provisional  treatment. 
Tender,  Frost.    See  Frost  tender. 
Tending  (of  a  wood).      iDcludes  the  preservation  of  the  factors  of  the 

locality  by  maintaining  both  suitable   overhead  and  soil  covering ; 

the  protection  of  the  crop  against  e&ternal  dangers  :  the  preservation 

of  the  proper  density  oE  the  crop  and  of  a  proper  mixture  of  species  : 

cleaning,  pruning,  thinnings  and  other  op<»rations   for  the  benefit  of 

the  stock. 
Test,  Germinating.    See  Germinating  test. 
Thicket.     A  dense  crop  of  seedlings  from  the  time   when  their   side 

branches  commeoce  touching  or  iuterlaciog  until  the  time  when  the 

lower  branches  begin  to  die  and  fall. 
Tliin  canopy.     When  half  to  three-fourths  of  ground  is  shaded. 
Thin  wood.    See  Wood,  Open. 
Thinnings.    The  removal  of  excess  stems  from  a  crop   with  the  objeot 

of  diminishing  adverse  eompetitiou  and  affording  more  light  and 

space.     See  Heavy  thinning. 
Tidal  forests.     Forests  whose  existence  or  condition  is  referable  to  the 

influence  of  the  tides. 
Tier,  Lower  and  Upper.    See  Two-storeyed  forest. 
Timber.     Wood  above  a  certain  minimum   diameter  or  girth.     For 

statistical  purposes  a  minimum  girth  of  two  decimeters  is  taken  in 

Europe. 
Timber,  Conversion  of.    See  Conversion  of  timber. 
Timber,  Floatable     See  Floatable  timber. 
Timber  form  factor.    See  Form  &otor.     • 
Timber  impregnation.    See  Impregnation* 
Timber,  Merchantable.    See  Merchantable  timber. 
Timber,  Roughly  squared.    Timber  with  an  approximately  rectangular 

cross  section. 
Timber,  Round.    See  Bound  timber. 
Timber,  Sawn.    See  Sawn  timber. 
Topping.    The  removal  of  the  crown  of  a  tree  by  cutting  ofE  the  stem 

Bt  a  certair,  height  from  the  ground.     See  Pollard,  to. 
Top  dry.    &tf  Stagheaded. 
Top  SOiL    See  Humus. 


Top  sore.     Sse  Stagheaded. 

Total  incremeat.    The  increment  laid  on  from  the  origin  of  a  tree  or 

wood  up  to  certain  age. 
Taungrya.    See  Jhum. 
Trace,  lire.    See  Fire-line  or  trace. 
Transformation.    The     change    from  one  method  of  treatment  to 

another  of  the  same  class,  without  altering  the  manner  in  which 
'  reproduction  is  obtained.    The  fellings  made  in  such  oases  are  called 

^'transformation  fellings,^* 
Transformation  period.    The  period  during  which  the  change  from 

one  method  of  treatment  to  another  of  the  same  class  is  effected. 
Transplant,  to.     Planting  out  transplants  in  the  forest. 
Transplants.    Seedlings  which  have  been  moved  onoe  or  oftener  in  the 

nursery  lines. 
Trap  tree.    Dead  or   girdled  standing  trees  or  logs  left  in  a  forest, 

attacked  by  insects,  in  order  to  lead  the  pesta  off  from  the  valuable 

tree  crop. 
Treatment  of  forests.    The  sylytcultural  method  according  to  which 

the  forest  crop  is  managed.     See  Provisional  treatment. 
Tree.    1.  A  large  woody  plant  which  nt  some  distance  from  the  ground 

produces  branches. 

2.  The  separate  individuals  of  a  crop  are  termed  trees  from  the  time  of 
attaining  normal  height. 

3.  Under  ^  Forest  Acts  a  "  tree  "  includes  palms,  bamboos,  stumps, 
brushwood  and  canes. 

See  Tree  forest;  Stages  of  growth  of  trees. 
Tree,  ilburnum.    See  Alburnum  tree. 
Tree  analysis.    The    invesftgation    of    the    progress     of    increment 

throughout  the  life  of  a  tree. 
Tree,  Broad-leaved.    See  Broad-leaved  trees. 
Tree  class.    All  trees  of  approximately  the  same  size.    The  following 

tree  classes  are  distinguished — Seedling,  Sapling,  Pole,' Tree. 
Tree  compass.    An  instrument  for  the  measurement  of  the  diameter 

of  trees. 
Tree,  Deciduous.    See  Deciduous  tree. 
Tree,  Evergreen.    See  Evergreen  tree. 
Tree  forest.    A   crop  of  trees,   which   has  attained    the    period  of 

principal  height  growth. 
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Tree  form  faetor.    See  Form  factor. 

Tree,  firegariousr    See  Gregarious  species. 

Tree*|^rowth.    The  entire  colIectioD  of  trees  growing  on  a  giveti   area. 

See  Crop. 
Tree,  Light  demandingr*    See  Light  demanding. 
Tree  Mother.    See  Mother  tree. 
Tree,  Parent.    See  Mother  tree. 
Tree,  Sample.    See  Sample  tree. 
Tree,  Seedling.    See  Seedling  tree. 
Tree,  Shade  bearing.    See  Shade  bearer. 
Tree,  Sporadic.    See  Sporadie  species. 
Tree,  Suppressed.'  See  Suppressed  tree. 
Tree,  Trap.    See  Trap  tree. 

Tree  weed.    A  tree  of  a  species  which  has  little  or  no  value. 
Trench  planting  or  sowing.    See  Planting  in  trenches ;  Sowing  in 

trenches. 
Triangular  planting.    See  Planting  in  triangles. 
Trim,  to.    To  remove  buds  or  side  shoots  from  young  plants.     See 

Handle. 
Tmnk.    See  Stem. 
Two-storeyed  forest.    The    introduction    of  a  second  crop   (usually 

of  shade  bearing  speoies  and  generally  by  sowing  or  planting)  into 

an  older  crop^  so  that  practically  two  distinct  high  forests  each  of 

even-age  exist  on  the  same  area.     The  original  crop  forms  '^the 

upper  tier  or  storey "  or   "  over  wood  ; ''  the  crop  subsequently 

introduced  ''  the  lower  tier  or  storey.'' 
Type  tree.    See  Sample  tree. 
Undergrowth.    Large  woody  plants^  young  trees  or  shrubs  forming 

the  lowest  tier  of  forest  vegetation. 
Underplantin;.    To  plant  young  trees  under  an  existing  older  crop. 
Undershrnb.    Inferior  vegetation  partially  woody  not  coming  up   to 

the  dimensions  of  shrubs. 
Underwood.    The  young  tree  growth  springing  up  under  the  reserve 

trees.     See  Two-storeyed  forest. 
Uneveu-aged  crop.    A  crop  of  trees  made  up  of  many  different  age 

classes. 
Unifbrm  ero^     A  crop  of  trees  approximately  all  of  one  age  or  size. 
Uniform  method.    See  Method  of  successive  regeneration  fellings. 


Unre^iilated  or  Ilnclassed  fellings.    Remoiral  of  trees,  exploitable  or 

not^  and  uacontroUed  by  any  sylvicnHniral  method. 
Upper  storey  or  tier.    See  Two-storeyed  forest. 
Urleh's  method  of  sample  trees.    A    modification  of    the    general 

method  of  sample  trees. 
User  (ritf^lit  of)*    See  Servitude. 
Iltilizatlon,  Forest.    See  Forest  utilization. 
Utilization  yalae  (of  growin;  stock).    The    price    which   a    wood 

would  realise  if  offered  for  sale  in  the  open  market.     See  Sale  value* 
Utilization  per  cent.    See  Forest  per  cent. 
TalaatlOB,  Forest.    See  Forest  valuation. 
•  Talaatlon  survey.    The  determination  or  estimation  of  the  value  of 

the  growing  stock. 
Yalae,  Cost.    See  Cost  value. 
Yalae,  Expectation.    See  Expectation  value. 
Yalae,  Rental.    See  Rental  value. 
Yalue,  Sale.    See  Sale  value. 
Yalue,  Utillzatloo^    See  Utilization  value. 
Yegetable  moald*    Thoroughly  decomposed  vegetable  detritus. 
Yegetable  soil.    That  portion  of  the  soil  which  contains  a  percentage 

of  vegetable  matter. 
YiUaire  forest    See  Forest  Act,  Chapter  III. 
Yirgln  forest.    A  natural  forest  uninfluenced  by  men. 
Yolame  growth  or  increment.    The  yearly  growth    of   a  tree  in 

volume. 
Yolame,  Hercliaatable.    See  Merchantable  volume. 
Yolame  tabic.    A  tabular  statement  giving  for  a  forest  the  volumes 

o£  the  type  trees  of  the  difEerent  diameter  classes. 
Waste  land.    Land  which  is  not  used  for  any  specific  purposes. 
Watcher,  Fire.    See  Fire-patrol  or  watcher. 
Weed  tree.    A  tree  of  a  species  which  has  little  or  no  value. 
Weedlni^.    The  removal  or  partial  cutting  back  of  herbs,  climbers^ 

shrubs,  and  soft  wooded  trees  which  tend  to  impede  the  growth  of  a 

young  crop. 
Windfall.    A  tree  thrown  by  wind. 
Windbreak.    1.  A  tree  broken  by  wind. 

2.  A  natural  or  artificial  forest  maintained « as  a  protoction  agmnst 
wind. 
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Windfirm.    Able  to  withstand  strong^  winds. 

Wood;  or  Woodland.    An  area  of  defined  dimensions,  whioh  carries 
trees  or  shrubs  or  both,  and  is  managed  for  the  production  of  major 
or  minor  forest  produce. 
Wood,  Broad-leftTed.    See  Broad-leaved  wood. 
Wood,  Crowded,    See  Crowded  crop. 
Wood  depot.    See  Depdt. 
Wood  fa(n^t.    See  Faggot. 
Wood,  Faggot.    See  Faggot  wood. 
Wood  in  the  roand.     See  Round  timber. 
Wood,  nixed.    See  Mixed  crop. 

Wood,  Open  or  Thin,    a  wood  in  which  the  crowns  of  the  trees  do  not 
interlace,  but  form  an  interrupted    leaf  canopy  which  only  partially 
shelters  the  ground,     A  thin  wood  may  be  regulariy  or  irregularly 
stocked. 
Wood,  Pare,    A  wood  which  consists  of  ond  species  only. 
Wood,  Sap.    See  Sap  wood. 
Wood,  Soft.    See  Soft  wood. 

Working  capital.    The  producing  forest  stock.     See  Forest  capital. 
Working  Circle.    An  area  subjected  to  one  and  the  same  sylvicultural 
system  and  method  of  treatment  and  which  is  exploited  by  means  of 
a  distinct  series  of  operations. 
Working,  Intermittent.    See  Intermittent  working. 
Workfng-Plan.    A  compilation  of  sylvicultural  prescriptions  regulating 
the  management  of  a  forest  so  as  to  best  meet  the  wishes  of  the 
owner  and  indicating  the  means  by  which  this  purpose  may  be 
accomplished. 
Working-Plan  report.     A  document  which  gives  in    a  systematic 
manner  all  the  necessary  information  regarding  a  forest  so  that  the 
objects  for  which  a  forest  is  maintained  may  be  as  fully  as  possible 
reaUzed. 
Working,  Sustained.    See  Sustained  working. 

Wounding  (of  the  soil).    The  iuperficid  loosening  of  the  soil  with  the 
rake,  harrow,  or  hoe  as  a  preparation  for   broadcast  sowing,  or  to 
encourage  natural  regeneration  by  seed. 
Yearling.    A  one  year  old  seedling,  shoot  or  sucker. 
Yield.    The  total  volume  or  quantity  of  all  produce  whether  removed 
utilized,  or  not. 
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Yield  capacity.  The  total  quantity  of  material  of  a  given  speoies  which 
a  given  area  is  capable  of  producing  under  normal  conditions  aa  long 
M  the  factors  of  the  locality  remain  unchanged. 

Yield,  Determination  of.    See  Determination  of  the  yield. 

Yield,  Final.    &?<?  Final  yield. 

Yield,  Future.    See  Future  outturn. 

Yield,  Intermediate.    See  Intermediate  yield. 

Yield,  Net.    &<?  Net  yield. 

Yield,  Normal.    See  Normal  yield. 

Yield,  Possible.    See  Potential  possibility. 

Yield,  Present.    See  Possibility,  ActnaL 

Yield,  Sustained.    See  Sustained  yield. 

Yield  table.  A  tabular  statement  which  gives  the  course  of  the  devdop* 
ment  of  a  wood  from  early  youth  up  to  a  certain  age>  eith^  from 
year  to  year,  or  for  intervals  of  a  certain  number  of  years. 

Yield  table.  Honey.  A  tabular  statement  which  gives  the  course  of 
the  development  of  the  money  value  of  ik  wood  from  early  youth  up 
to  a  certain  age,  either  from  year  to  year,  or  for  intervals -of  a 
certain  nnmber  of  years. 
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APPENDIX  IL 

Sjlvicaltaral  Systems-Indian,  Enfrlish  and  American  synonyms. 


Indian  Forest  terminology. 


English  synonyms. 


U.  S.  Amezioa  synonyms. 


I.— SYLVIOULTimAL  SYSTEMS. 
A.— PiBMAiriHT  Syitbmb. 


1.  Hiffk  or  seedling  forest, 
(i)  Method  of  clear  fellings. 

(a)  By  compArtments 

(b)  By  strips 

(e)  By  patehes      • 
id)  With  reserves 


(li)  Method     of     sacoessive 
regeneration  fellings. 


1.  High  or  seedling  forest. 

(i)  Clear  catling  in    high 
forest. 


(iii)  The  group  method, 
(ivj  The  selection  method. 


High  forest  with  staadards. 


(il)  The  sheltetwood  com* 
partment  system. 

The  method  of  natural 
regeneration  and  of 
thinningii. 

The  Uniform  method. 


High  forest  compartment 
system. 


Method  of  sucoessive  thin- 
nings. 

(lii)  The  shelterwood  group 
system. 

(iv)  The  shelterwood  selec- 
tion system. 
Jardinage  system. 


1.  Seed  system. 

(i)  Cleanootting  method. 


Strip  method. 

Patch  method. 

Bosenre      seed   method. 
Oroup  seed  method. 

(ii)  The  stand  method. 


Strip  stand  method, 
(f.e.,  Regeneration  fell- 
ings in  strips). 


Scattered  seed  method, 
(t.e.i  a  seed  felling  and 
a  final  felling). 


(iii)  The  group  method. 
Civ)  Single  tree  method. 
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APPBNNX  n— cM^  J. 

SflvieiMural  systeuu-^^Indiafif  English  and  American  synonymS'^oonid. 


Indian  Forest  terminology. 


English  BynonTmcu 


U.  S.  America  synonyms. 


(t)  Storeyed-forest  method. 

2,  Coppie$  forest  system, 
(i)  Simple  coppice  method, 
(ii)  Coppice  seleotion  method. 


3.  CombinaHon  of  seedling 
and  coppice  forest  sys* 
tern. 


(i)  Coppice    with    standards 
method. 


(v)  Storeyed  high  forest. 

8.  Coppice  for  est. 
(i)  Coppice  system. 


8.  Combination  of  seedling 
and  coppice  forest. 


(i)  Coppice  with  standards 

Rystom. 
Stored  coppice. 


(▼)  Storeyed*!  o  r  e  s  t 
method. 


2.  Sprout  system. 
(i)  Sprout  method. 


3.  Composite  system. 


(i)  Beserre  sprout 
method. 


B.  PBOYiBXoirAL  Sybtbms. 


1.  Improvement  fellings, 

2  •  Conmriions. 

8.  Tramsformaiions, 


2.  Conversion. 


1.  ImprooemetU     thin- 
nings. 


II.  QCT^i^i-SYLVICULTUBAL  SYSTEMS. 


1.  Taungpa  method. 


2.  Method  of  pastoral  treat- 
ment. 


3.  Pollard  method. 


1.  Forestry  combined  with 
growing  of  field  crops. 


2.  Forestry  combined  with 
pasture. 


4.  Forestrg  combined  with 
rearing  of  game. 


1.  Combined  eroppina. 


-H  ■».*«'       "U 
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APPENDIX  III. 

Forestry  terms  pecaliar  to  the  United  States  of  America  and 
their  Enff^lisli  equivalents. 

[From  ''Terms  ased  in  Forestry  and  Logging.  "  U.  S.  Department  of  Agriculture.] 


American  term. 

Eogliflb  eqniyalent. 

Absolute  forest  soil 

Soil  only  fit  for  forest  growth. 

Accident  yield 

Trees  which  are  cut  on  account  of 
acoidenti  sls,  for  example,  damage  by 
wind,  snow,  insects,  fire,  etc. 

Accretion       .... 

Diameter  or  height  increment. 

Accretion  borer 

Increment  or  Pressler's  borer. 

Accretion  thinning 

Heavy  thinning.  Isolation  of  selected 
trees. 

Aftergrowth 

Natural  reproduction. 

All-aged  forest 

Uneven-aged  forest. 

Backfire       .         .         .         . 

Counter  fire. 

Born    ..... 

Brule. 

Combined  cropping 

Combination  of  forest  and  field  crops 
on  the  same  area.  Taungya  planta- 
tions. 

Composite  forest 

Coppice  with  standards  forest. 

Conservative  lumbering    . 

Systematic  working  of  a  forest  for  a 
sustained  yield. 

Cull,  to         .         .         .          . 

To  make  a  selection  felling. 

Culled  forest 
Cut-over  forest 
Cutting  series 


I  A  forest  in   which   a   selection   felling 
!     has  been  made. 

A  forest  from  which  the  trees   of  a 
merchantable  size  have  been  removed. 

FeUing  series. 
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APPEN9IX  m—eoiad. 

Forestry  terms  peevliar  to  the  United  States  of  America  and  their 
English  eqmivalents^contd. 


Ameriean  term. 

English  equivalent. 

Deaden^  to     ...         . 

Girdle^  to. 

Dry  pruning' 

Pruning  dead  branches. 

DuflE 

Litter. 

Fail  spot        .         .         .         . 

A  place  where  natural  or  artificial 
reproduction  has  failed. 

First  growth 

Virgin  forest 

Forastation    •         •         •         • 

Afforestation. 

Forest  extension 

Afforestation. 

Forertral        .... 

Pertaining  to  forestry. 

Forest  replacement 

Re-afforestation. 

Green  pruning 

Pruning  live  branches. 

Group  mixture 

A  mixed  forest  in    which  trees  of  the 

same  species  occur  in  small  groups. 

Group  seed  method 

Clear  fellings  with  reserves  in  groups. 

Harden  off,  to 

To  prepare  seedlings  in  the  seed  bed 
for  transplanting  by  gradually  expos- 
ing them  to  wind  and  sunlight. 

Heel  in,  to    . 

To  store  young  trees  for  planting  by 
laying  them  against  the  side  of  a 
trench  and  covering  the  roots  with 
earth. 

Hill  planting 

Mound  planting. 

Improvement  thinning     . 

Improvement  felling. 
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APPENDIX  m^-eontd. 

Fofettrif  termt  peculiar  to  the  United  State*  of  America  and  their 
Engliah  e^ivaleiUt'^wa^A. 


Amerioan  tens. 

English  eqoiysleiit. 

iDoome  rotatioii 

Rotation  of  the  highest  income. 

Increment     .... 

Volume  or  value  increment. 

Index            .... 

Normal. 

Index  foreet  .... 

Normal  forest. 

Intolerant     .         «         .         • 

Light  demanding. 

Large  pole     .         •         •         • 

A  tree,  8-12  inches  in  diameter  biMst- 
high. 

Large  eapling 

A  sapling  10  feet  or  over  in  height. 

Method  of  successive  fellings    . 

Method  of  suooessive  regeneration  fell- 
ings. 

Mixed    seedling     and     sprout 
forest. 

Coppice  with  standards. 

Mold 

Humus.    Leaf  Mould. 

National  foreet 

Crown  or  Government  forest. 

Patch  method 

Method  of  clear  felling  by  patches. 

Plot  survey   .... 

Enumeration  survey  by  sample  plots. 

Pole 

A  tre^  4*12  inches  in  diameter  breast- 
high. 

Removal  cuttings  . 

Successive  regeneration  fellings. 

Reserre  seed  method 

Method  of  dear  fellings  with  re- 
serves. 

Reserve  sprout  method    . 

Roekin^to    .         .         .         . 

Planting  in. 
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APPENDIX  lll^^ontd. 

Forestrj/  terms  peculiar  to  the  United  States  of  America  and  their 
English  equivalents'-^onti. 


American  term. 


Bov  planting 
Sapling 

Scattered  seed  method 


Scratchor 
Second  growth 
Section  analysis 

Silvical  • 

Silvical  rotation 

SiWics 

Single  tree  method 

Single  tree  mixture 

Small  pole     • 

Small  sapling 
Sprout 

Stand  class    . 
Stand  fire 
Stand  method 


English  equivalent. 


Planting  in  lines. 

A  tree  3  feet  or  mo^e  in  .  height,  and 
less  than  4  inches  in  diameter  breast- 
high. 

Method  of  successive  regeneration 
fellin<zs  (with  only  a  seed  felling  and 
a  final  felling). 

Bark-blazer. 

Natural  regeneration. 

Stem  analysis  to  determine  diameter 
growth  only, 

Sylvicnltural. 

Physical  rotation. 

Habit ;  Sylvicnltural  characteristics. 

Selection  method. 

A  mixed  forest  in  which  trees  of 
different  spci^ies  occur  singly. 

A  tree  4-8  inches  in  diameter  breast- 
high. 

A  saplings  3-10  feet  in  height. 

Coppice. 

Quality  of  locality  class. 

Stem  fire. 

Method  of  successive  regeneration 
fellings. 
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APPENDIX  III— concld. 

Forestry  terms  peculiar  to  the  United  States  of  America  and  their 
English  equivalents^-'-^onold. 


American  term. 


Stand  table    • 
Stratify,  to   . 

Strip  method  • 

Strip  stand  method 

Stump  age    • 

Stump  analysis 
Tolerant 
Tree  scribe    • 
Veteran 

Volume  rotation 
Volunteer  growth 
Wiod  mantle 


English  equi Talent. 


Yield  table. 

To  preserve  tree  seeds  by  {spreading 
them  in  alternate  layers  of  sand  and 
seed. 

Method  of  clear  fellings  by  strips. 

Method  of  successive  regeneration  fell- 
ings by  strips. 

The  age  of  a  tree  as  determined  only 
by  ring  countings  on  stumps. 

Ring  countings  on  stamp  surf  ago. 

Shade  bearing. 

Bark-blazer. 

A  tree  over  2  feet  in  diameter  breast* 
high. 

Rotation  of  the  greatest  volume. 

Natural  regeneration  in  deserted  fields. 

Shelterbelt. 


CALCUTTA  :  PRINTED  BY  8UPDT.  GOVT.  PRINTING,  INDIA,  8,  BASTINGS  STREET. 


L 


^^^^^^^K  ^atu          fl 

■ 

^^^^^^^Bomi|           ^^^^^^^^^1 

^^R  LAC 

AND  I  AC 

Of 

CDITIVATION           ^ 

^^^^^^^H    M 

By  f) 

Se'                                       ^ 

^^^^^^^M 

rTtifj  Lmtnc 

1 

B 

^^^ 

,„,^^^._j 

LAC  AND  LAC  CULTIVATION 


FROM  PRACTICAL  EXPERIENCE 
OF  THE  SAME 


A  LECTURE  DELIVERED  AT  THE  IMPERIAL  FOREST  COLLEGE 
DEHRA  DUN 


By  D.  N.  AVASIA 

Extra  Assistant  Cotuervator  of  Forests,  Central  Provinces 


CALCUTTA 
SUPEBINTENDENT  GOVERNMENT  PRINTING,  INDIA 

1909 


r 


NOTE  ON 

LAC  AND  LAC  CULTIVATION. 

FROM  PRACTICAL  EXPERIENCE  OF  THE  SAME. 

/.  What  is  lac  and  how  it  is  /ormed. — Lac  is  the  resinous  incrus- 
tation formed  by  a  species  of  scale  insect  called  Tachardia  lacca  on 
twigs  of  certain  trees. 

2.  This  insect  on  swarming  out  of  its  mother-cell  is  a  minute  larva, 
which,  when  seen  through  the  ordinary  student's  pocket  lens,  looks 
like  a  louse,  red  in  colour,  with  three  pairs  of  legs  and  two  antennae. 
It  broadens  out  at  the  head,  and  has  two  minute  white  tufts  of  hair  on 
the  back  behind  the  head  and  a  tuft  further  back,  the  former  indicating 
the  respiratory  and  the  latter  the  excretionary  channels. 

3.  These  larvae,  on  swarming,  move  up  and  down  the  branch  to 
which  the  seed-lac  is  tied  within  a  radius  of  about  4  feet  in  search  of 
sappy  twigs ;  if  they  fail  to  find  these  within  a  period  of  from  8  to  12 
hours  they  die.  High  wind  and  heavy  rains  at  the  time  of  swarming 
blow  away  and  kill  the  larvae.  It  is  therefore  a  wise  provision  of 
Nature  that  the  swarming  continues  for  a  fortnight,  so  that  unless 
adverse  weather  prevails  for  the  whole  fortnight  the  entire  brood  for 
the  season  cannot  be  killed  out 

4  As  soon  as  they  come  across  a  suitable  sappy  twig  they  attach 
themselves  to  it,  and  begin  imbibing  the  juice  and  exuding  a  very  thin 
layer  of  resin  round  themselves.  For  the  first  2  to  24  months  after 
attachment  the  growth  in  size  of  the  insects  and  the  exudation  of  resin 
around  them  is  so  small  that  any  increase  in  size  is  hardly  appreciable 
to  the  naked  eye.  Certain  changes,  however,  take  place  in  the  struc- 
ture of  the  larvae  during  this  period,  and  they  ultimately  develop  into 
male  and  female  insects. 

5.  The  female  insects  lose  their  legs  and  antennae  and  are  merely 
little  sacs  with  the  tufts  of  hair  above  referred  to  and  beak-like  mouth* 
The  male  insects  look  like  the  original  larvae  somewhat  increased  in 
size.    They  crawl  out  of  their  scales,  impregnate  the  females,  and  then 
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6.  If  this  impregnation  is  incomplete  owing  to  dimatic  or  other 
causes^  the  female  insects  linger  on  for  a  short  period  and  then  die. 
The  result  then  is  the  entire  failure  of  the  lac-crop  for  the  season. 

7.  If,  however,  the  impregnation  is  satisfactorily  performed,  the 
activity  of  the  female  insects  increases,  they  rapidly  grow  larger  and 
go  on  exuding  more  and  more  lac  each  day.  To  keep  pace  with  the 
rapid  exudation  of  lac  the  abovementioned  tufts  of  hair,  which  are 
mere  filamentary  tubes  for  breathing  and  getting  rid  of  the  excreta, 
suddenly  grow  longer,  and  give  the  tree  infected  with  lac  a  sort  of 
white  cottony  appearance,  called  by  the  local  lac-cultivators  *'  Rooee,'' 
which  predicts  a  good  lac  crop  for  the  season. 

8.  The  female  insects  after  impregnation  continue  to  grow  in  size 
adding  on  to  the  lac  incrustations  around  them  for  about  2^  months, 
when  the  growth  stops,  the  insect  abstains  from  food,  and  goes  through 
a  period  of  rest  for  about  a  month. 

9.  This  period  of  rest  was  determined  by  removing  the  lac  from 
the  twigs  a  month  before  the  actual  time  of  swarming  and  keeping 
the  same  carefully  spread  out  in  thin  layers  of  about  2  to  3  inches 
thick  with  the  result  that  this  gave  a  brood  of  larvae  at  the  same  time 
as  the  seed-lac  remaining  on  the  tree.  This  period  of  rest  ought  to 
save  the  lac-cultivator  one  month  of  watching,  if  he  has  a  safe  place 
in  his  hut  in  which  he  can  keep  the  lac  grains  removed  from  the  twigs 
and  spread  them  out  in  layers  of  from  2  to  3  inches  thick  while  con- 
stantly stirring  them.  Bamboo  platforms  plastered  with  mud  raised 
one  above  the  other  will  do  well  for  this  purpose.  The  lac  so  kept  will 
fetch  a  better  price,  as  it  will  be  practically  free  from  colouring  matter 
alter  the  swarming  out  of  larvae  from  it. 

10.  During  this  period  the  red  liquid  in  the  insect  sac  gets  con- 
verted into  eggs  which  produce  the  larvae  for  the  next  brood. 

11.  We  have  thus  two  broods  of  lac-insects  in  a  year  and  conse- 
quently two  lac'crops,  one  lasting  generally  from  July  to  December 
and  the  other  from  January  to  June. 

12.  The  exact  time  of  swarming  varies  with  the  kind  of  trees  on 
which  the  seed-lac  is  raised  and  the  latitude  of  the  locality,  thus  for 
instance  from   the   seed-lac  raised   on   Butea    frondosa   (dhdk)    the 

arming  takes  place  earlier  than  from  that  raised  on  Schleichera 
trtjHga  (kusam),  and  the  swarming  takes  place  earlier  in  the  Central 
Provinces  than  in  the  United  Provinces.     The  exact  time  of  swarming 
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can  be  ascertained  by  careful  observations  after  the  period  of  rest 
begins ;  it  will  be  found  that  the  red  liquid  gradually  thickens  for  about 
20  days  until  the  eggs  are  formed,  and  the  larvae  hatch  out  about  a 
week  later. 

13.  Kinds  0/  lac  and  their  uses, — The  lac  from  the  forest  is  known 
as — 

(i)  twig-lac,  />*,  twigs  with  lac  incrustations, 
(ii)  grain-lac,  />.,  lac  incrustations  removed  from  the  twigs, 
(iii)  seed-lac,  i.e.y  twigs  bearing  lac  suitable  for  producing  a  fresh 
brood  of  larvae, 

14.  The  grain  lac  is  locally  purchased  by  petty  dealers  and  sent 
to  the  larger  trade  centres,  the  principal  being  Mirzapur,  where  it  is 
made  into  shellac  and  button-lac  and  exported  to  Europe  and  America. 

15.  There  it  is  used  as  an  ingredient  for  lithographic  ink,  for 
varnishes,  polishes,  sealing  wax,  and  there  is  a  very  considerable 
demand  for  it  for  electrical  works  and  gramophone  records. 

16.  If  lac  is  removed  from  the  tree  before  the  swarming  takes 
place,  it  contains  the  resin  incrustation  and  the  red  liquid  in  the  mother- 
cell,  which  yields  the  lac-dye.  Formerly,  when  there  was  a  ready 
market  for  this  dye,  the  expenditure  incurred  on  separating  the  dye 
from  the  resin  was  justified  by  the  profit  obtained,  but  now  that  there 
is  little  sale  for  it  on  account  of  the  cheapness  of  anniline  dyes  the 
laborious  and  expensive  manipulation  demanded  in  order  to  extract 
this  dye  generally  precludes  any  margin  of  profit.  The  value  is  further 
reduced  unless  gre,at  care  is  taken  in  bringfing  the  lac  from  the  forest 
to  the  huts  and  thence  to  the  local  dealers,  for  if  allowed  to  He  uncared 
for,  or  kept  lying  by  in  a  bag  for  a  time,  it  gets  coagulated  with  the 
result  that  the  mother  insects  die  of  suffocation  and  set  up  decompo- 
sition, which  discolours  the  lac. 

17.  Mr.  Puran  Singh,  Imperial  Forest  Chemist,  has  analysed  this 
coagulated  lac  and  found  that  it  is  only  its  appearance  that  is  spoiled, 
the  yield  of  lac-resin  from  it  being  nearly  the  same  as  from  Phungiy 
!>.,  good  lac  kept  with  care  and  from  which  the  larvae  have  swarmed 
out.  He  has  further  succeeded,  after  a  careful  research,  in  discovering 
a  cheap  and  easy  chemical  process,  by  which  the  dye,  the  cell- wall,  and 
other  matter  are  quickly  and  entirely  separated  from  the  lac-resin. 
His  process    should    therefore   save  the   lac-cultivators   considerable 
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trouble^  give  them  better  returns,  and  enable  the  manufacturers  to 
place  on  the  market  a  better  quality  of  lac  at  a  reduced  cost. 

18.  Trees  suitable  for  infection. — The  trees  most  suitable  for  the 
production  of  lac  are — 

(i)  KMSzm^^Schleichera  trijuga^  and 
(ii)  Dhik  (Palis)— 5«/^fl  frondosa. 

19.  Kusam  is  found  scattered  in  forests  fringing  the  slopes  of 
ravines  and  on  the  banks  of  rivers.  As  it  is  a  larger  tree  than  Dhik 
the  yield  per  tree  is  proportionately  larger  than  for  Ohik,  and  the 
lac  produced  on  it  is  more  valuable.  In  places  where  both  Kusam  and 
Dhak  are  found,  people  infect  Kusam  in  preference  to  Dhik. 

20.  Dhak  is  very  gregarious  in  habit  and  is  found  growing  pure  in 
large  patches  all  over  the  forest,  growing  very  well  on  black  cotton 
soil  and  in  abandoned  cultivation.  As  it  grows  gregariously  the  lac 
yielded  by  it  is  more  easily  and  cheaply  collected  than  that  yielded  by 
the  Kusam. 

21.  Infection  how  carried  out. — The  seed  lac  from  Kusam  is  used 
to  infect  both  Kusam  and  Dhdk,  but  that  from  Dhik  is  only  used  to 
infect  Dhik.  From  experiments  made  in  the  Raipur  Division,  Central 
Provinces,  it  has  been  found  useless  for  the  infection  of  the  Kusam, 
probably  because  either  the  larvae  from  lac  raised  on  Dhik  have 
difficulty  in  imbibing  the  sap  from  Kusam,  which  is  a  tougher  tree, 
or  perhaps  because  the  Kusam  sap  is  unfavourable  to  their  develop) * 
meat. 

22.  About  a  fortnight  before  the  swarming,  the  twigs  covered  with 
seed-lac  are  broken  off ;  they  are  then  cut  up  into  pieces  6  to  8  inches 
long  and  tied  into  bundles  of  3  to  5  pieces  each,  weighing  about  4 
to  6  oz. 

23.  If  the  trees  which  it  is  desired  to  infect  are  at  a  distance  of 
some  days  journey  from  the  place  where  seed  is  available,  the  latter  is 
carefully  brought  in  banghi  loads  sheltered  from  the  sun's  rays,  made 
into  bundles,  and  stored  until  it  is  required  for  tying  when  the  swarm* 
ing  begins. 

24.  In  the  case  of  the  trees  being  close,  the  seed  bundles  are 
carefully  stored  and  watched  frohi  day  to  day  to  see  when  the  swarm* 
ing  begins.  Where  the  first  larvae  begin  to  swarm  out  the  seed  bundles 
are  tied  on  to  the  trees  to  be  infected. 

25.  Thev  are  tied  to  the  forks  of  branches,  that  have  thrown  out 
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sappy  twigs,  at  a  distance  of  6  to  8  feet  apart  having  due  regard  to 
the  direction  of  the  wind,  so  that  the  larvae  blown  away  by  the  wind 
may  fall  on  other  sappy  twigs  of  the  same  tree  and  not  be  lost. 

26.  The  number  of  bundles  for  each  tree  depends  on  the  size  of 
the  crown,  and  the  abundance  of  good  succulent  twigs  in  it.  A  fairly 
large  Kusam  tree  will  require  as  many  as  20  bundles,  while  for  a 
moderate-sized  Dh^k  about  4  bundles  may  be  sufficient.  The  amount 
of  seed  tied  on  depends  of  course  on  the  amount  of  seed  available, 
t\e.f  if  a  cultivator  has  seed  of  his  own  he  can  afford  to  be  more  liberal  in 
the  quantity  he  ties  on,  whereas  if  he  has  to  purchase  the  same  he 
has  to  practise  economy. 

27.  There  is  no  fixed  selling  rate  for  good  seed-lac.  Usually  it 
sells  at  a  higher  rate  than  the  ordinary  twig-lac,  as  it  remains  on  the 
tree  for  a  longer  period  and  thus  runs  the  greater  risk  of  theft. 

28.  The  following  are  some  of  the  enemies  that  damage  a  lac 
crop  :— 

(i)  Rain, 
(ii)  Hail, 
(iii)  Squirrels, 
(iv)  Monkeys, 
(v)  Insects, 
(vi)  Forest  fires, 
(vii)  Man. 

29.  Heavy  rain  is  harmful  at  the  time  of  the  swarming,  as  it 
washes  down  and  kills'  the  larvae,  as  also  at  the  time  of  the  evolution 
of  the  male  insects. 

30.  Hail  storms  damage  the  lac  crops  to  some  extent  if  they  occur 
during  the  swarming,  but  prove  disastrous  if  they  occur  at  the  time 
of  the  evolution  of  the  males,  since,  if  the  males  are  killed  out  before 
impregnation^  the  entire  crop  will  be  a  failure. 

31.  Squirrels  do  some  damage  by  cutting  out  the  resin  incrust- 
ations probably  for  the  sake  of  eating  the  contents  of  the  cells.  They 
are  trapped  and  killed.  The  traps  consist  of  thin  stone  slabs,  set  up 
at  an  angle,  on  a  level  piece  of  ground  below  the  trees  infected,  by 
means  of  an  ingeniously  constructed  bamboo  catch,  which  at  the 
slightest  touch  falls  on  and  crushes  the  squirrel. 

32.  Monkeys  do  damage  out  of  pure  mischief.  They  disarrange 
the  seed-bundles  and  break  down  branches  with  young  lac  on  them, 
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and  have  to  be  scared  away.  Some  of  the  lac-cult ivators  tie  a  number 
of  sticks  made  out  of  branches  of  miscellaneous  trees  about  3  feet 
long  and  2  inches  in  diameter  to  the  branches  of  the  Kusam  trees 
infected  by  means  of  strings  of  bark.  These  sticks  keep  waving  to  and 
fro  in  the  wind^  and  the  noise  they  make  by  striking  one  against 
another  frightens  the  monkeys  away  from  the  trees. 

33.  Insects. — Catterpillers  of  certain  moths  are  reported  to  be  doing 
damage  to  the  lac,  but  careful  observations  have  yet  to  be  made  in 
order  to  ascertain  the  exact  damage  done  by  them,  and  to  devise 
means  to  get  rid  of  this  pest. 

34.  Forest  fires  kill  the  lac  insects  and  destroy  the  crop  for  the 
season.  It  is  advisable,  therefore,  to  have  lac-areas  always  in  fire- 
protected  forests.  If  this  is  not  possible,  the  areas  should  be  selected 
in  forests  open  to  grazinsr,  as  grazing  keeps  down  the  growth  of 
grass  and  the  effects  of  fires  are  consequently  less  harmful.  Ploughing 
the  ground  underneath  and  for  some  distance  around  the  Kusam  trees 
infected  with  lac  will  remove  the  tall  grasses,  where  there  is  no 
grazing. 

35.  Man, — The  most  harmful  enemy  to  lac  is  man.  A  handful  of 
lac-bearing  twigs  means  a  few  annas  in  the  local  weekly  bazar,  and 
the  work  of  removal  is  so  quickly  done,  that  the  lac-cultivator  has 
to  keep  a  regular  watch  both  day  and  night  for  at  least  3i  months 
each  season,  z;/^., — for  a  fortnight  from  the  time  the  seed-bundles  are 
tied  till  the  swarming  is  completed  and  the  bundles  taken  down,  and 
for  3  months  from  the  time  of  impregnation  when  the  lac  becomes 
saleable,  till  the  seed-twigs  are  broken  off  on  the  ripening  of  the  seed. 
Neglect  for  one  night  may  result  in  the  removal  by  theft  of  the  entire 
crop  of  one  or  more  trees.  The  watching  is  more  difficult  in  the 
forest  than  in  village  lands,  where  the  trees  are  mostly  in  open  fields. 

36.  Crop  and  Yield. — As  mentioned  before  there  are  annually 
two  lac-crops,  one  ripening  about  the  end  of  the  first  half  of  the  year, 
and  the  second  at  the  end  of  the  year.  The  second  crop  yields 
generally  more  lac  than  the  first,  the  yield  from  the  latter  being  mostly 
used  for  seed  purposes. 

37.  A  fairly  large  Kusam  tree  with  a  good  crown  yields  as  much 
as  40  to  60  lbs.  of  grain  lac,  while  smaller  trees  yield  from  4  to  20  lbs. 
The  average  sized  Kusam  can  safely  therefore  be  said  to  yield  8  lbs. 
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38.  A  good  sized  Dhdk  tree  growing  under  favourable  circum* 
stances  IS  capable  of  yielding  10  to  15  lbs.  of  grain  lac,  but  as  most 
Dhak  trees  are  small,  the  yield  varies  from  3  to  6  lbs.  and  the  average 
may  be  taken  as  3  lbs. 

39.  financial  Results, -^Taking  the  average  yield  of  Kusam  to  be 
8  lbs.  and  Dhak  3  lbs.  and  the  selling  price  in  the  forest  to  be  8  annas 
and  6  annas  a  lb.  of  grain  lac  respectively,  the  nett  revenue  derived  is 
Rs.  2  per  Kusam  and  annas  eight  per  Dhak  tree  per  annum  as 
detailed  below  : — 


Kind  of  tree. 

Yield. 

Kusam      •         .        • 

8  lbs. 

Dhik 

3  lbs. 

Selline  rate  i 
per  lb.      I 


Total. 


R   a,  p. 
080 

060 


H   a.  p, 
400 

I     2    o 


- 

Expenses 
incurred     on 
account  of  the 
purchase      of 
seed,  super- 
vision, etc. 

*  a.    p. 
200 

0  10    0 

Nett  Revenue. 

R    a,    p, 
200 

080 

40.  Lac  is  annually  exported  from  India  and  Burma  to  the  value 
of  over  three  crores  of  rupees,  of  which  the  lac  raised  on  trees  in  the 
Government  forests  forms  a  very  small  proportion,  the  bulk  coming 
from  private  forests  and  village  lands,  where  an  irregular  system  of  lac 
cultivation  is  followed  I0  the  gradual  detriment  of  the  trees  infected. 

41.  From  the  nature  of  the  uses  to  which  lac  is  put  in  foreign 
countries  it  is  evident  that  the  demand  exceeds  the  supply,  and  it 
might  well  be  worth  the  while  of  the  Forest  Department  to 
encourage  the  extension  of  this  industry. 

42  All  forests  do  not  contain  Kusam,  but  Dhik  is  of  very  common 
occurrence,  and  if  Range  and  Sub-divisional  Officers  were  to  do  their 
best  to  encourage  lac-production,  they  could  frequently  add  a  few 
thousand  rupees  to  the  annual  revenue  of  their  charges  ?.nd  do  credit 
to  themselves. 

43.  Working, — From  what  has  been  stated  above  it  will  be 
gathered  that  lac-cultivation  is  not  an  easy  operation.  It  requires 
a  great  deal  of  tending  and  care,  which  can  only  be  afForded  by 
people  living  on  the  spot.  If  we  have  our  forests  full  of  Kusam  and 
Dhak,  but  no  forest  villages  near,  it  is  difficult  to  start  lac-operations, 
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44.  If  there  are  no  villages  near,  the  possibility  of  creating  such 
within  the  forests  in  suitable  sites  should  be  considered. 

45.  The  villagers  should  be  treated  with  sympathy  and  kindness 
and  might  well  be  given  advances  of  money,  for  the  purchase  of 
plough-cattle,  seed-lac  and  food-grains,  to  be  recovered  from  the  sale- 
proceeds  of  their  lac  crops.  This  might  help  them  to  keep  outside 
the  clutches  of  the  money-lenders. 

46.  Old  silted  up  tanks  should  be  deepened  and  bunds  repaired  in 
the  interest  of  the  cattle,  and  every  reasonable  facility  given  to  culti- 
vators to  enable  them  to  start  comfortably  in  life  in  their  new  villages. 

47.  After  they  have  finished  constructing  their  huts,  the  small  cul- 
turable  area  that  is  found  within  the  village  limits  should  be  appor- 
tioned out  among  them  and  the  number  of  trees  to  be  infected  by 
them  with  lac  «houId  be  laid  down. 

48.  When  a  forest  tree  is  put  under  lac  for  the  first  time,  the  yield 
is  poor,  because  there  is  a  lot  of  dead  wood  on  it  and  the  branches 
and  twigs  are  woody.  The  yield  continues  poor  until  all  the  smaller 
branches  and  twigs  are  replaced  by  succulent  pollard-shoots ;  this 
takes  about  2  to  3  years  from  the  time  of  starting  the  plantation.* 
The  profits  of  the  forest  villagers  are  therefore  for  the  first  three 
years  very  small. 

49.  The  Forest  Department  should  realize  this  and  be  satisfied 
with  taking  only  a  small  share  of  the  proceeds  of  the  lac-crops. 
In  Raipur,  Central  Provinces,  the  Forest  Department  at  first  took  only 
one  share  out  of  four  and  allowed  the  cultivators  the  remaining  three 
shares,  with  which  they  were  perfectly  satisfied.  This  proportion 
may  be  increased  after  the  first  three  years,  or  a  fixed  royalty  per  tree 
per  annum  recovered  from  the  cultivators  as  is  convenient. 

50.  After  the  lac-plantatioas  are  well  started  through  forest 
villagers,  the  right  to  collect  lac  from  the  forest  may  be  given  out  on 
leases  extending  from  3  to  5  years.  In  that  case  among  other  condi- 
tions the  following  should  be  entered  in  the  agreement  with  the 
lessee  :— 

(i)  that  he  should  purchase  lac  from  the  forest  villagers  at  rates 
to  be  fixed  by  the  Divisional  Forest  Officer  from  time  to 
time,  and  give  them  no  unnecessary  trouble. 


•  The  above  period  of  poor  yield  may  be  lessened  by  judicious  ponardin^  done  in  ^dv^nc^ 
^tirine  the  first  rotatiofu 
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(ii)  tbat  he  should  take  steps  to  systematically  increase  each 
year  of  bis  lease  the  number  of  trees  under  lac. 

(iii)  that  he  should  see  that  at  the  end  of  his  lease  he  leaves  a 
certain  number  of  trees  infected  with  lac  in  the  area 
leased,  subject  to  a  fixed  penalty  per  tree  found  short  of 
the  number  agreed  upon. 

51.  After  safe-guarding  the  interests  of  the  forest  villagers,  it  is 
necessary  to  say  something  about  the  protection  and  improvement  of 
the  trees  which  yield  lac.  Lac  insects  imbibe  sap  from  the  trees 
infected  and  make  the  same  into  lac**scales  on  the  twigs  to  which  they 
attach  themselves.  These  twigs  are  cut  or  broken  down  at  the 
harvesting  of  the  crop  and  replaced  by  pollard-shoots.  If  these  latter 
are  again  infected  and  the  cultivation  carried  on  continuously  for  a 
number  of  years,  it  stands  to  reason  that  the  trees  infected,  however 
hardy  they  may  be,  will  lose  vigour  and  deteriorate.  In  private 
forests  where  lac-cultivation  has  been  carried  on  from  year  to  year  for 
the  past  several  years,  trees  infected  have  deteriorated  to  such  an 
extent  that  some  of  them  have  lost  the  power  of  throwing  out  pollard- 
shoots;  in  place  of  the  shoots,  clusters  of  leaves  appear  at  the  ends 
of  half-dead  branches.  Such  trees  are  useless  for  the  production  of 
lac,  and  it  is  doubtful  whether  they  will  ever  recover  their  vigour  and 
throw  out  good  shoots  again. 

52.  The  following  few  rules  will  be  useful  for  the  successful  work- 
ing of  a  lac  area : — 

(i)  The  infection  should  be  carried  on  on  a  suitable  rotation, 
which  has  yet  to  be  determined  both  for  Kusam  and 
Dhdk.  From  what  little  experience  we  have  of  the  work, 
a  rotation  of  3  years  seems  to  be  the  shortest  that  can  be 
laid  down. 

(ii)  No  trees  smaller  than  3  feet  girth  for  Kusam  and  1'  6"  girth 
for  Dhak  should  be  allowed  to  be  infected,  as  smaller 
trees,  although  they  yield  a  good  quantity  of  lac  in  pro- 
portion to  their  size,  deteriorate  ver)''  soon  and  die  when 
their  branches  are  broken  off. 

(iii)  No  branches  bigger  than  2  inches  in  diameter  should  be 
allowed  to  be  cut  down  or  broken  while  gathering  the 
lac 'Crop,  or  at  the  pollarding  that  may  be  resorted  to 
during  the   first   rotation.     If   some    such    rule    is   not 
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enforced  the  cultivators  to  save  themselves  the  trouble  of 
climbing  up  the  trees  to  cut  down  the  lac-bearing  twigs, 
will  cut  big  branches  and  unnecessarily  damage  the  trees. 

(iv)  Natural  regeneration  of  Kusam  and  Dhdk  should  be  assisted 
and  encouraged  in  every  way  possible.  Dhik  seeds  pro- 
fusely and  the  seedlings  grow  rapidly,  but  they  are  much 
injured,  when  young,  by  the  grazing  of  buffaloes  in  the 
beginning  of  the  rainy  season,  when  there  is  no  green 
grass  to  be  had  in  the  forest.  If  protection  against  this 
grazing  is  given  to  Dh^k,  no  artificial  regeneration  will 
be  necessary. 
Kusam  is  comparatively  a  slow  growing  tree,  but  it  is  more 
hardy,  and  less  subject  to  deterioration  than  Dhik  if  put 
under  lac.  Freeing  the  heads  of  Kusam  saplings  and 
poles  from  miscellaneous  growth,  and  opening  up  cover 
round  promising  young  Kusam  stems  will  tend  to  induce 
them  to  grow  into  trees  with  crowns  suitable  for  lac- 
infection. 

(v)  Sowing  and  planting  should  also  be  systematically  under- 
taken, and  the  habits  and  the  rate  of  growth  of  the  trees 
carefully  observed  and  studied  in  the  various  localities. 
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1.  Distribution. — Sal  is  the  principal  iorest  tree  in  Bengal,  and 
occurs  in  greater  or  less  abundance  in  all  of  the  Bengal  Goyernment 
forests,  with  the  exception  of  the  maritime  swamp  forests  in  the 
Sundarbans  and  of  the  hill  forests  of  the  Darjeeling  district,  which 
are  over  3,000  feet  in  elevation. 

Thus  it  occurs  in  places  with  greatly  differing  soils  and  climate, 
and  the  various  kinds  of  localities  in  which  it  grows  may  be  con- 
veniently divided  into  four  types,  viz. — 

(a)  Very  favourable  localities,  where  the  soil  is  deep,  fresh  and 
fertile  from  a  forest  point  of  view  and  the  rainfall  is 
considerable  or  heavy,  say  60  inches  to  200  inches  a 
year ;  such  are  (i)  the  sal-producing  areas  in  the  Kurseong 
terai  and  on  some  of  the  most  favourable  slopes  in 
the  Tista  valley,  {ii)  the  valley  type  areas  in  Singhbhum^ 
and  (m)  the  high  lying  valleys,  elevation  1,100  feet  to 
1,500  feet,  in  Angul. 
(6)  Favourable  or  fairly  favourable  localities,  where  though 
the  summer  is  hot  and  dry  and  the  rainfall  is  only  mod- 
erate, 45  inches  to  65  inches,  whilst  the  surface  soil  is 
often  shallow,  other  conditions,  such  as  fertility,  the 
absence  of  frosts  and  permeability  of  the  sub-soil  are 
favourable;  for  instance,  half  valley  type  and  a  con- 
siderable part  of  the  hill  type  areas  in  Singhbhum,  the 
bulk  of  the  sal-producing  areas  in  the  central  parts  of 
the  Angul  reserves,  the  southern  forests  in  Puri 
and   Sambalpur,   and   most  of  the   Son  thai   Farganas 
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sal  forests.  Though  they  are  subjected  to  heavier  rain- 
fall and  differ  in  some  other  respects,  the  bulk  of  the 
sal-producing  areas  in  the  hill  forests  of  Darjeeling  may 
be  included  in  this  type. 

{c)  Unfavourable  localities,  where  most  conditions  are  as  for 
type  (6),  but  either  the  surface  soil  is  unfertile  from  a 
forest  point  of  view  or  the  sub-soil  is  impervious;  for 
instance,  the  Northern  Puri  and  Sambalpur  forests, 
most  of  the  low-lying  plains  and  valleys  in  Angul,  and 
parts  of  the  hill  type  areas  in  Singhbhum. 

(d)  Unfavourable  localities,  where,  other  conditions  being  as 
for  type  (6)  or  type  (c),  severe  frosts  from  time  to  time 
occur ;  for  instance,  nearly  the  whole  of  the  sal-producing 
area  in  Falamau  and  Hazaribagh. 

As,  within  limits,  the  fertility  of  the  soil  from  a  forest  point 
of  view  varies  with  the  treatment  it  receives,  the  above  distinc- 
tions are  not  in  all  cases  of  a  permanent  character.  Under  good 
management  some  localities  of  type  (6)  may  improve  to  such  an 
extent  that  it  may  become  possible  to  i^egard  them  as  of  type  (a), 
and  so  on. 

2.  Production  of  flowers,  seed  and  seedlings, — S&l  flowers  more 
or  less  profusely  almost  every  year.  The  flowers  begin  to  appear  in 
March  just  after  or  just  before  the  fall  of  the  last  of  the  leaves  of 
the  previous  year,  and  the  new  crop  of  leaves  appears  just  after  or 
along  with  the  flowers.  The  maturing  of  a  good  crop  of  seed  is, 
however,  often  prevented  by  unfavourable  weather,  and  only  one 
year  in  three,  about,  is  a  really  good  seed  year. 

sal  seed  ripens  and  falls  to  the  ground  in  June  or  July.  When 
it  falls  in  wet  weather  the  seed  germinates  in  a  few  days,  but  when 
its  fall  is  followed  by  a  long  continued  drought,  all  or  almost  all 
of  the  seed  dries  up  and  fails  to  germinate.  In  continuously  wet 
weather  some  of  the  seed  may  germinate  before  it  falls  from  the 
parent  trees. 

S&l  seed  which  falls  in  favourable  weather  appears  to  germin- 
ate freely  in  all  places  except  those  where  the  soil  is  covered  with 
a  very  dense  undergrowth.  But  in  dry  localities  where  the  soil  is 
poor  and  there  is  little  or  no  shelter  from  the  sun  all  or  nearly  all 
of  the  seedlings  die  very  rapidly,  whilst  in  a  damp  climate  the  com- 
bined effects  of  a  fairly  complete  tree  canopy  and  of  an  undergrowth 
of  shrubs  or  herbaceous  plants  prove  equally  destructive.  But  even 
in  relatively  dry  tracts,  when  rainfall  jis  wefl  distributed  an4  th^ 
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soil  is  completely  or  partially  sheltered  by  trees  or  undergrowth, 
numbers  of  seedlings  survive  their  first  cold  weather  and  the  follow- 
ing summer  and,  if  subsequent  conditions  are  favourable  to  their 
development,  in  the  end  grow  into  saplings  and  trees.  In  the  damp 
tracts,  sal  seedlings  are  more  likely  to  suffer  during  their  first  year 
from  excessive  shade  either  of  the  tree  canopy  or  of  the  undergrowth, 
or  from  both,  than  from  exposure  and  drought.  But  even  in  theso 
tracts  seedlings  survive  in  considerable  numbers  in  all  but  the 
wettest  or  shadiest  places  for  more  than  a  year. 

In  dry  tracts  it  usually  happens  that,  to  begin  with,  the  above- 
ground  parts  of  sal  seedlings  die  down  during  the  cold  weather  or 
summer,  whilst  the  roots  retain  their  vitality  and  send  up  new 
shoots  when  the  next  rains  begin,  and  in  many  places  this  dying 
down  of  the  upper  parts  and  putting  forth  of  Hew  shoots  by  the  roots 
must  be  repeated  annually  for  a  number  of  years  before  the  plants 
can  acquire  sufficient  strength  to  send  up  shoots  which  can  persist 
through. a  hot  weather.  But  this  drying  up  of  the  upper  parts 
appears  to  be  the  exception  in  the  Terai,  and  it  is  probably  far  from 
universal  in  other  localities  of  type  {a). 

When  sal  seedlings  have  been  kept  alive  for  one  year  their  sub- 
sequent development  depends  on  various  conditions.  In  a  relatively 
dry  climate  they  nearly  everywhere  tolerate  a  fairly  heavy  shade, 
whilst  they  benefit  from  a  certain  amount  of  cover,  such  as  is  sup- 
plied by  an  interrupted  canopy  of  trees  or  a  light  undergrowth,  till 
they  are  well  established  saplings  8  feet  or  10  feet  high.  In  the 
hottest  situations  they  bear  and  benefit  from  a  fairly  complete  cover. 
But  in  damp  climates,  for  instance  in  the  Terai,  any  complete  cover 
is  destructive,  to  sal  seedlings  over  1  or  2  years  old;  and  though 
seedlings  will  in  many  cases  survive  for  many  years  under  a  mod- 
erately dense  shade,  they  in  such  conditions  make  very  little  up- 
ward growth  and  gradually  lose  their  vitality.  In  fact,  it  is  pro- 
bably the  case  in  the  Terai  that  shade  can  be  only  useful  to  sal  seed- 
lings over  1  year  old  in  an  indirect  manner,  i.e.,  by  helping  to  keep 
down  weeds  and  creepers ;  and  as  some  of  the  last  described  plants 
stand  shade  better  than  sal  seedlings,  this  indirect  use  of  shade 
does  not  always  benefit  the  latter. 

3.  Rates  of  growth  and  ewploitahle  sizes, — In  dry  localities  sal 
seedlings  may  take  10  years  or  more  to  form  persistent  shoots,  and  20 
years  or  more  from  the  time  of  germination  to  become  established 
saplings  8  feet  or  10  feet  high.  But  in  the  Terai  when  sal  seedlings 
are  not  kept  back  by  shade  or  crieepers^  and  if  other  conditions  are 


4  MCINTIEE:    NOTES    ON    SAI 

favourable,  they  should  be  9  inches  to  18  inches  high  when  they 
are  2  years  old,  and  they  should  become  well  establisli'ed  saplings 
8  feet  to  10  feet  high  in  6  to  10  years. 

Having  reached  this  stage  the  growth  of  the  plants  till  they 
attain  a  girth  of  about  3  feet  should  be  rapid  or  fairly  rapid,  whe- 
ther the  climate  is  damp  or  dry.     But  much  depends  on  the  quality 
of   the   soil   and   immediate   surroundings,    such   as   the   presence 
or  absence  of  overhead  shade  or  creepers  and  the  density  of  the 
crop.     So  far  as  can  be  ascertained  from  existing  sample  plots  the 
period  necessary  for  such  a  sapling  to  grow  into  a  tree  3  feet  in  girth 
ranges  from  20  to  30  years  in  the  Terai  to  80  or  90  years  in  local- 
ities of  types  (c)  and  (d)  which  are  not  exceptionally  unfavourable. 
The  average  girth  increment  of  trees  which  are  between  3  feet 
and  6  feet  or  7  feet  in  girth  varies  greatly.     In  the  case  of  trees 
growing  in   exceptionally  unfavourable  positions  in  localities  of 
type  (c)  or  (d)  this  increment  may  be  reduced  to  insignificance  be- 
fore a  girth  of  4  feet  is  attained,  and  trees  placed  in  slightly  less 
unfavourable  conditions  grow  very  slowly  indeed  whilst  their  girth 
increases  from  3  feet  to  4  feet  6  inches  or  5  feet,  and  they  generally 
begin  to  decay  before  attaining  a  girth  of  6  feet.     But  leaving  out 
of  consideration  these  exceptionally  unfavourable  places,  the  girth 
increment  at  this  stage  may  be  said  to  vary  from  a  third  to  half  an 
inch  a  year  in  localities  of  types  (&),  (c)  and  (d)  and  from  six- 
tenths  to  one  inch  or  over  in  localities  of  type  (a).     Thus  in  the  best 
parts  of  the  Terai  trees  may  attain  6  feet  in  girth  in  50  to  60  years, 
exclusive  of  the  time  required  for  the  growth  of  a  sapling  8  feet 
to  10  feet  high.     In  the  valley  type  areas  in  Singhbhum  the  corre- 
sponding period  probably  varies  between  100  and  140  years,  whilst 
in  ordinary  localities  of  type  (6)  it  probably  varies  between  140 
and  180  years.     In  ordinary  localities  of  types  (c)  and  (d)  it  is  pro- 
bable that  only  a  small  proportion  of  the  trees  attain  girths  of  G  feet 
or  over,  and  that  trees  which  do  attain  such'  a  girth  are  usually  over 
200  years  old. 

The  above  remarks  only  apply  to  well  grown  trees  which  have 
reasonable  or  ample  space  for  the  development  of  their  crowns. 
Suppressed  or  partly  suppressed  trees  grow  very  slowly  indeed, 
even  in  favourable  localities.  In  the  Bhamanpokri  sample  plot 
in  the  Terai,  there  are  suppressed  trees  of  which  the  yearly  girth 
increment  during  25  years  has  averaged  less  than  a  tenth  of  an  inch. 
In  considering  the  sizes  to  which'  sal  trees  should  be  allowed  to  at- 
tj^in  before  they  are  felled,  it  is  Tieqessary  to  take  into  account 
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risks  of  decay.  As  a  rule  in  localities  of  type  (a)  few  trees  decay 
before  they  attain  7  feet  in  girth  and  many  trees  attain  girths  of 
9  feet  or  over  before  they  begin  to  decay.  But  in  localities  of  typ« 
(b)  most  of  the  trees  begin  to  decay  before  they  attain  a  girth  of  7 
feet,  whilst  in  localities  of  types  (c)  and  (d)  decay  generally  sets 
in  before  a  girth  of  6  feet  is  attained.  These  remarks  are  based 
on  observations  of  crops  which  during  the  greater  part  of  their 
existence  have  suffered  from  frequent  fires  and  other  abuses.  It  is 
possible  or  probable  that  trees  grown  in  crops  which  are  well  pro- 
tected throughout  their  existence  will  be  liable  to  decay  at  com- 
paratively early  ages.  Decay  is  greatly  helped  by  slow  growth  or 
want  of  vigour  which  has  in  the  past  often  been  due  to  fires,  over- 
grazing and  the  like. 

4.  Methods  of  treatment  of  crops  grown  from  seed. — ^Like  most 
other  kinds  of  trees  sal  produces  the  best  timber  when  it  is  grown 
in  forests  or  complete  groups.  Though,  as  has  been  shown,  more 
or  less  cover  is  useful  or  necessary  for  the  establishment  of  a  crop 
of  sal  saplings,  after  this  stage  has  been  reached  cover  is  generally 
harmful.  In  most  places  groups  consisting  of  about  equal  aged 
or  equal  sized  saplings,  poles  or  trees,  that  is  to  say,  regular  groups, 
are  preferable  to  irregular  groups  in  which  the  component  trees 
are  of  widely  differing  sizes  or  ages.  In  regular  groups  sal  may 
be  grown  pure,  that  is,  by  itself  or  mixed  with  other  suitable  spe- 
cies. But  in  either  case,  to  obtain  the  best  possible  results,  the  crop 
should  at  all  stages  be  complete  without  being  dense  enough  to  pre- 
vent a  reasonable  development  of  the  crowns  of  the  trees  which 
compose  it.  So  far  as  is  known  the  density  of  the  canopy  should 
be  greater  in  the  earlier  stages,  that  is,  till  the  trees  are  2  feet  6 
inches  or  4  feet  in  girth,  according  to  the  locality,  than  in  the  later 
stages  of  the  crop ;  for  poles  or  young  trees  support  density  better 
than  older  trees,  and  density  in  the  early  stages  secures  the  early 
death  and  fall  of  the  side  branches,  and  the  formation  of  long  boles 
of  clean  timber  free  of  knots.  It  is  believed  that  thinnings  of  this 
kind  should  usually  begin  when  the  dominant  poles  are  1  foot  6 
Inches  to  2  feet  in  girth,  when  the  number  of  stems  should  be  250 
to  300  to  the  acre,  and  should  be  continued  at  intervals  of  5  to  15 
years  till  the  trees  are  4  feet  to  5  feet,  or  3  feet  to  4  feet  in  girth, 
according  to  the  locality  and  the  exploitable  size  or  age  adopted. 
From  this  stage,  till  the  crop  is  nearly  ready  for  regeneration,  it 
probably  pays  to  give  the  trees  which  are  expected  to  form  the  final 
crop  a  greater  amount  of  room ;  but  care  should  always  be  exercised 
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to  avoid  making  large  holes  in  the  canopy  and  encouraging  the 
establishment  of  a  dense  undergrowth,  such  as  would  greatly  in- 
terfere with  regeneration.  So  far  as  can  be  judged  from  incom- 
plete observations,  the  number  of  stems  should  be  reduced  to  about 
200  to  the  acre  when  the  trees  are  2  feet  to  2  feet  6  inches  in  girth, 
60  or  70  to  the  acre  when  they  are  4  feet  to  5  feet  in  girth  and 
about  40  to  the  acre  when  they  are  6  feet  to  6  feet  6  inches  or  7 
feet  in  girth. 

The  treatment  of  mixed,  regular  crops  containing  a  considerable 
proportion  of  sal  should  be  very  similar,  but  in  many  cases  it  is 
desirable  that  in  these  thinnings  should  begin  at  an  earlier  stage 
to  prevent  the  suppression  of  sal  by  inferior  species  which  have 
a  more  rapid  rate  of  growth,  and  the  thinnings  should  always  bear 
on  the  inferior  species  rather  than  on  sal.  But  the  inferior  species 
should  not  be  thinned  out  to  such  an  extent  as  to  seriously  inter- 
rupt the  canopy. 

In  short,  sal  forests,  grown  from  seed,  from  which  it  is  desired 
to  obtain  the  largest  possible  yield  of  timber  of  a  high  quality, 
should  be  managed  under  the  regular  method.  Actually  all  sal 
forests  in  Bengal  which  are  managed  with  a  view  to  the  production 
of  large  trees  are  worked  under  the  selection  method  or  under  im- 
provement fellings.  This  is  necessary,  as  the  crop  is  generally 
mixed  and  irregular.  The  supply  of  large-sized  sal  trees  is  comr 
paratively  small  and  consists  of  trees  scattered  throughout  the 
forests,  most  of  the  existing  trees  of  large  sizes  being  of  species 
other  than  sal,  for  which  there  is  little  demand.  In  these  circum- 
stances attempts  to  regenerate  compact  blocks  of  large  sizes  would 
necessitate  the  cutting  of  large  numbers  of  trees  of  inferior  kinds, 
which  could  not  be  disposed  of,  and  of  immature  sal  trees,  and 
would  therefore  result  in  serious  losses.  It  is  at  present  sought  to 
improve  the  crop  of  sal  by  uncovering  and  keeping  free  from 
creepers  young  growth  of  sal  wherever  found,  trees  of  inferior 
species  which  are  suppressing  sal  being  sold  if  purchasers  can  be 
found  for  them  or  cut  or  girdled,  and  an  outturn  of  sal  timber  is 
in  the  meantime  obtained  by  the  cautious  cutting  of  the  largest 
sized  or  defective  sal  trees  in  selection  or  improvement  fellings.  It 
is  hoped  that  this  treatment  will  eventually  lead  in  most  places  1o 
the  establishment  of  more  or  less  regular  groups  of  sal  to  which  the 
regular  method,  or  something  closely  resembling  that  method,  can 
be  applied. 

For  the  selection  fellings  a  minimum  exploitable  diameter  of  2 
feet,  or  girth  of  6  feet,  has  usually  been  adopted,  and  the  fellings 
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are  so  regulated  that  the  stock  of  exploitable  trees  may  be  kept  up 
or  more  than  kept  up.  With  fellings  so  regulated  it  should  not 
generally  be  necessary  to  fell  sound  trees  which  are  still  promising 
till  they  are  6  feet  6  inches  or  6  feet  9  inches  in  girth.  In  some 
forests,  in  fact  in  nearly  all  localities  of  types  (c)  and  (d)  and  in 
some  localities  of  type  (6),  there  is  reason  to  believe  that  such  a 
minimum  exploitable  size  will  be  found  to  be  excessive.  Compara- 
tively early  decay  or  an  early  falling  off  in  the  girth  increment 
will  probably  make  it  undesirable  to  attempt  to  grow  in  such  forests 
trees  with  girths  exceeding  4  feet,  4  feet  6  inches,  or  5  feet  as  the 
case  may  be.  But  forests  of  this  kind  are  at  present  so  abnormally 
stocked  that  accurate  study  of  their  possibilities  is  impracticable. 
In  the  Terai  it  may  eventually  be  found  desirable  to  raise  the  mini- 
mum exploitable  girth  to  7  feet  or  even  7  feet  6  inches. 

5.  Coppice. — So  far  only  the  production  and  treatment  of  s&l 
trees  which  have  been  raised  from  seed  and  are  managed  with  a 
view  to  the  production  of  heavy  timber  have  been  considered.  Be- 
sides reproducing  itself  from  seed  sal  coppices  well,  at  least  out- 
/»ide  very  damp  localities,  that  is  to  say,  saplings  and  young  trees 
less  than  40  years  or  so  old,  when  cut  within  a  foot  or  6  inches  off 
the  ground,  send  out  coppice  shoots,  which  usually  leave  the  parent 
stem  below  ground  level  and  rapidly  form  independent  root  systems. 
When  a  well  established  seedling,  half  an  inch  or  so  in  diameter, 
is  cut  back,  the  resulting  shoot  grows  with  only  ordinary  rapidity, 
attaining  a  girth  of  about  6  inches  in  10  years,  and  is  soon  indistin- 
guishable from  any  other  seedling,  and  except  that  their  growth 
in  the  first  few  years  is  usually  more  rapid,  coppice  shoots  from 
the  stumps  of  saplings  1  inch  to  2  inches  or  even  3  inches  in  dia- 
meter are  very  similar.     But  coppice  shoots  from  the  stumps  of 
poles  or  small  trees  up  to  8  inches,  or  in  some  cases  1  foot  in  dia- 
meter, usually  possess  characteristics  which  distinguish  them  from 
trees  grown  from  seed  throughout  their  existence.     Coppice  shoots 
from  such  stumps  have  a  very  rapid  rate  of  growth  to  begin  with. 
In  the  first  year  they  attain  heights  of  6  feet  to  10  feet,  and  by  the 
time  they  are  10  years  old  the  leading  stems  are  usually  a  foot  or 
over  in  girth.     It  is  believed  that  from  about  this  point  the  girth 
increment  falls  off  to  a  very  marked  extent,  especially  on  a  poor 
soil,  and  so  far  as  is  known  the  period  necessary  to  grow,  from 
coppice,  poles  about  1  foot  9  inches  or  2  feet  in  girth  varies  between 
20  and  30  years,  according  to  conditions.     Coppice  shoots  of  this 
description  do  not  usually  grow  into  good  trees  of  large  size.     From 
the  time  they  attain  girths  ranging  from  2  feet  to  4  feet^  according 
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to  circumstances,  they  appear  to  grow  more  slowly  than  Seedling 
trees  of  equal  ages,  and  they  appear  to  be  more  subject  to  early 
decay  than  the  latter.  It  was  at  one  time  supposed  that  sal  trees 
of  coppice  origin  did  not  produce  fertile  seed.  But  this  appears  to 
have  been  a  mistake.  Reproduction  from  coppice  cannot  be  util- 
ised to  any  great  extent  except  in  places  where  the  nature  of  the  de- 
mand or  of  the  soil,  or  of  the  climate  makes  the  production  of  small 
poles  and  firewood  the  chief  object  of  management.  On  this 
account  coppice-felling  of  sal  forests  in  Bengal  is  restricted  to  a 
few  localities  where  the  exploitable  age  or  felling  rotations  adopted 
vary  between  16  and  30  years.  Wherever  it  has  been  introduced 
this  kind  of  management  is  recent  and  is  actually  a  conversion  of 
more  or  less  irregular  forests  into  coppice.  In  these  circumstances 
the  forests  to  which  the  method  is  applied  are  not  very  suitable  for 
coppicing,  sal  trees  of  the  most  suitable  sizes  Jor  coppicing,  i.e., 
1  foot  to  1  foot  6  inches  or  2  feet  in  girth,  being  comparatively 
scarce.  But  seedlings  are  generally  abundant,  and  though  shoots 
from  these  seedlings  are  not  likely  to  attain  useful  sizes  in  the  first 
rotation,  by  the  end  of  it  most  of  them  should  be  capable  of  putting 
forth,  after  they  have  been  cut  back,  very  strong  coppice  shoots. 

Thus,  by  the  end  of  the  second  coppice  rotation  all  of  these 
forests  should  be  very  well  stocked  for  the  application  of  the  cop- 
p'ce  system,  and  the  yield  of  the  coppice  fellings  should  show  a 
mavked  increase. 

Accurate  observations  to  show  when  sal  trees  begin  to  lose  the 
power  of  coppicing  have  not  been  carried  out,  but  there  is  no  reason 
to  suppose  that  any  marked  loss  of  sucli"  power  occurs  before  the 
trees  or  coppice  shoots  are  30  years  old.  When  sal  trees  instead  of 
being  cut  at  or  near  ground  level  are  felled  so  as  to  leave  stumps 
a  foot  or  more  in  height,  shoots  mostly  begin  on  the  top  of  the 
stump  and  generally  fall  when  this  stump  decays. 

In  the  dampest  parts  of  Bengal,  i.e.,  in  the  Terai  and  in  the 
Tista  valley,  sal  is  a  bad  coppicer. 

6.  Fire-pro  faction  and  its  results. — In  Bengal  fire  has  been  the 
principal  cause  of  injury  to  sal  forests;  but  the  effects  of  fire  on 
sal  differ  widely  in  accordance  with  local  conditions,  much  depend- 
ing on  the  age  and  condition  of  the  trees,  the  amount  of  inflammable 
material  present  on  the  ground  and  on  its  relative  dryness. 
In  a  complete  crop  of  sal  (trees  over  2  feet  in  girth)  when  there  i« 
little  inflammable  material  except  a  moderate  covering  of  fallen 
leaves,  a  single  fire  can  do  very  little  damage,  especially  if  it  occurs 
early  in  the  dry  season  or  when,  owing  to  comparatively  recent  rain, 
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the  material  in  question  is  not  at  its  most  inflammable  dtage.  But 
even  under  such  favourable  conditions  repeated  fires  must  generally- 
lead  to  the  impoverishment  of  the  soil  and  to  a  reduction  of  the  girth 
increment,  and  they  must  also  greatly  increase  risks  of  premature 
decay.  Where  inflammable  material  abounds  a  single  fire,  occur- 
ring in  the  middle  of  the  hot  weather,  causes  lasting  injury  to  all 
or  most  of  the  large-sized  trees  and  kills  down  to  tlie  roots  all  or 
most  of  the  small-sized  ones.  In  sal  coppice  only  one  year  old, 
practically  all  of  the  shoots  are  destroyed  by  almost  any  fire,  and 
one  year's  growth  is  lost.  As  the  coppice  grows  older  its  liability 
to  damage  from  fire  decreases,  especially  if  the  production  of  inflam- 
mable material  is  kept  down  by  grazing,  fodder-cutting,  etc.  And 
usually  sal  coppice  which  is  over  three  years  old  can,  if  the  produc- 
tion of  inflammable  material  is  kept  down,  be  burnt  early  in  the 
spring,  as  the  leaves  fall,  without  immediate,  noticeable  injury. 
Possibly  when  coppice  which  is  worked  for  the  supply  of  small  sticks 
Or  poles,  6  to  10  years  old,  is  burnt  in  this  way  the  production  cil 
wood  is  not  adversely  affected.  But  such  burning  must  nearly  al- 
w^ays  tell  severely  on  the  quality  and  amount  of  the  outturn  wLere 
it  is  sought  to  grow  large  coppice,  20  to  30  years  old.  Generally 
it  may  be  remarked  that  the  effects  of  fire  to  some  extent  depend  on 
local  conditions.  In  fresh  situations  where  the  soil  is  fertile  from 
a  forest  point  of  view  sal  trees  may  attain  large  sizes  without  be- 
coming unsound,  and  reproduction  may  continue  in  a  fashion  in 
spite  of  frequent  fires.  Some  observers,  drawing  their  deductions 
from  observations  of  exceptionally  well  situated  areas,  have  com»5 
to  the  conclusion  that  fires  are  not  harmful  to  sal  forests.  But  the 
incorrectness  of  such  a  conclusion  is  well-illustrated  by  the  results 
of  a  careful  examination  of  the  Singhbhum  reserves,  which  was  car- 
ried out  by  Mr.  Haines  from  1902  to  1904.  Tip  to  about  1884  these 
forests  had  been  burnt,  whenever  they  became  dry  enough  to  burn, 
but  except  in  places  which  had  been  jhumed  and  in  a  few  relatively 
small  areas  which  contained  particularly  good  trees,  practically 
nothing  had  been  cut  in  them  before  this  examination.  Fire  pro- 
tection had  been  attempted  between  1884  and  1902,  but  had  not  been 
very  successful.  Mr.  Haines  found  that  out  of  442,649  acres:  — 
(a)  20,650  acres,  or  about  5  per  cent.,  was  stocked  with  well- 
grown  trees  or  had  till  recently  contained  well-grown 
trees ; 
(6)  32,768  acres,  or  about  7  per  cent.,  contained  a  crop  of  mod- 
erately grown  sal  trees  which  were  considered  to  be  to 
a  large  extent  unfit  to  yield  timber  for  export; 


16^  koiNxnuB:  kotbs  on  sIl 

(c)  21,192  acres,  or  about  6  per  cent..,  consisting  of  areas  which 
had  been  previously  cultivated,  contained  more  or  less 
promising  young  growth  of  sal,  of  which  the  establish- 
ment had  been  largely  due  to  partially  successful  fire- 
protection  in  the  previous  20  years ; 

(d)  314,303  acres,  or  71  per  cent.,  only  contained  a  very  scat- 
tered crop  of  ill-formed  and  more  or  less  unsound  sal 
trees  of  great  ages  but  of  small  or  moderate  sizes,  such 
advance  growth  as  existed  being  entirely  the  result  of 
fire-protection. 

In  (a)  resistance  to  fires  has  been  greater  than  in  other  parts  of 
the  forests,  as  the  soil  is  comparatively  fertile  and  as,  owing  to 
their  greater  freshness,  areas  containing  growth  of  this  type  were 
less  inflammable  than  other  parts  of  the  forests.  Still  the  crop  of 
sfil  found  growing  on  these  areas  was  very  far  from  perfect,  and 
the  total  amount  of  sound  timber  obtained  from  them  has  probably 
not  been  more  than  half  of  the  amount  they  would  have  yielded  if 
they  had  been  continuously  fire-protected.  Under  fire-protection 
the  reproduction  of  sal  in  these  areas  has  greatly  improved,  and  a 
promising  young  growth  of  sal  is  establishing  itself  in  most  of  the 
other  parts  of  the  forests ;  and  it  is  already  clear  that  this  new  crop 
will  be  of  quite  a  different  class  to  the  original  one.  In  fact,  whilst 
protection  from  fire  is  nearly  everywhere  essential  for  the  develop- 
ment of  sal  seedlings  into  sound,  well-formed  trees  of  large  sizes, 
so  far  as  is  known  fire-protection  can  only  be  harmful  to  sal  in  an 
indirect  manner,  that  is  to  say,  through  the  help  it  gives  to  creepers 
and  other  competitors  and  enemies  of  s&l. 

7.  Competitors  of  sdl. — So  far  as  is  at  prejsent  known,  the  growth 
of  inferior  species  of  trees  and  creepers,  which  follows  the  successful 
fire-protection  of  sal-producing  forests  which  are  not  completely 
canopied,  is  a  serious  obstacle  to  the  establishment  of  a  young  crop 
of  sal  only  in  places  where  the  rainfall  is  very  heavy,  i.e.,  100 
inches  a  year  or  more,  or  where,  though  the  rainfall  is  moderate, 
other  conditions  are  exceptionally  favourable  to  a  profuse  growth 
of  all  kinds  of  forest  plants  or  weeds.  Elsewhere,  though 
the  places  where  creepers  do  not  sooner  or  later  require 
to  be  checked  appear  to  be  the  exception,  and  the  cut- 
ting or  destruction  by  other  means  of  trees  of  inferior 
species  which  either  dominate  young  sal-trees  or  reproduc- 
tion of  sal,  or  take  up  space  in  the  canopy  which  is  required  for  the 
development  of  the  crowns  of  about  equal  sized  sal  trees,  is  from  time 


to  time  necessary,  such  operations  are  of  a  simple  and  cheap  kind 
and  the  necessity  of  carrying  them  out  is  a  very  minor  drawback 
in  comparison  with  the  beneiitp  derived  from  fire-protection.     In 
the  dampest  places,  that  is  to  say  in  the  Terai,  the  greater  part  of 
the  sal-producing  area  in  the  hills  of  the  Darjeeling  district,  and 
even  in  the  most  fertile  valleys  in  Angul,  the  profuse  growth  of 
trees  of  inferior  species,  weeds  and  creepers  which  follows  successful 
fire-protection  is  a  very  serious  obstacle  to  the  reproduction  of  sal. 
Though  it  is  a  general  rule  that  in  most  localities  of  this  description 
fire-protection  in  the  first  instance  favours  the  establishment  of  re- 
production of  sal,  after  a  time,  if  nothing  except  fire-protection  is 
attempted,  the  growth  of  other  plants  becomes  so  profuse  that  any 
additional  s^l  seedlings  which  come  up  are  choked,  and  many  or 
most  of  the  sal  saplings  or  poles  which  established  themselves  in  the 
early  days  of  fire-protection  succumb  to  creepers.     It  is  no^  being 
sought  to  ascertain  whether  the  tendency,  under  continuously  suc- 
cessful fire-protection,  of  the  inferior  kinds  of  plants  to  extermin- 
ate sal  in  this  way  can  be  counteracted  by  any  practicable  system 
of  cleaning,  weeding  and  creeper-cutting.     The  point  is  to  discover 
whether  with  the  help  of  such  operations,  repeated  every  year  till 
the  young  sal  is  out  of  danger,  the  sal  seedlings  which  still  make 
their  appearance  in  fair  numbers  can  be  enabled  to  grow  up  into 
a  crop  of  promising  saplings  and  poles.     When  a  canopied  crop, 
which  mainly  or  entirely  consists   of  such   saplings  or  poles,   is 
formed,  the  risk  of  destruction  by  inferior  kinds  of  trees,  weeds  and 
creepers  is  greatly  lessened  if  it  is  not  altogether  removed.     Whilst 
it  is  admitted  by  nearly  all  foresters  that  if  forests  of  this  descrip- 
tion are  allowed  to  be  burnt  indiscriminately,  as  they  were  burnt 
before  they  were  fire-protected,  good  results  cannot  be  obtained,  it 
is  supposed  by  some  that  burning  might  be  regulated  in  such  man- 
ner as  to  be  made  a  means  of  keeping  in  check  the  competing  plants 
without  permitting  the  fires  to  put  a  stop  to  the  establishment  of 
sal  seedlings  and  their  development  into  promising  poles ;  and  it  is 
possible  that  experience  will  prove  that  this  opinion  is  correct  so 
far  as  certain  descriptions  of  ground  are  concerned.     But  trust- 
worthy experiments  in  the  regulated  use  of  fire  to  assist  the  repro- 
duction of  s&l  have  not  been  carried  out,  and  there  is  reason  to  be- 
lieve that,  in  the  Terai  at  least,  such  experiments  would  not  be  suc- 
cessful unless  they  were  accompanied  by  improvement  fellings  of 
a  more  or  less  arduous  and  costly  natilre,  whilst  they  would  neces- 
sarily lead  to  a  considerable  amount  of  injury  to  the  existing  crop 
of  8&L 
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Hence  in  the  Terai  it  is  sought  to  improve  the  reproduction  of 
30.1  by  making  improvement  fellings  or  cleanings,  and  weeding  the 
seedlings  which  are  uncovered  by,  or  come  up  after  such  fellings 
every  year  till  they  are  out  of  danger.  Experiments  have  not  yet 
gone  far  enough  to  show  for  how  many  years  such  weeding  will  be 
necessary,  but  it  is  supposed  that  the  period  will  vary  between  4 
or  5  and  7  or  8  years.  Anyhow,  the  advance  growth  of  sal  which 
is  established  by  means  of  such  operations  will  not  be  out  of  danger 
from  suppression  by  weeds  and  creepers  till  it  forms  a  canopied 
crop.  In  experiments  of  this  description  it  has  been  found  that 
suppressed  and  ill-formed  sal  saplings  after  they  are  uncovered  by 
the  cleanings  or  improvement  fellings  take  long  to  recover  their  vig- 
our, and  that  it  is  very  difficult  to  save  them  from  being  choked  by 
creepers.  In  drier  climates  it  is  always  desirable  to  cut  back  such 
saplings  to  ground  level  that  they  may  be  replaced  by  vigorous  cop- 
pice shoots.  But  in  the  Terai  they  coppice  so  indifferently  that  it 
has  not  yet  been  proved  to  be  advantageous  to  cut  them  back. 

It  is  possible  that  continued  fire-protection  will,  by  encouraging 
the  growth  of  competing  plants,  have  the  effect  of  making  the  re- 
production of  sal  difficult  in  many  places  where  up  to  date  fire-pro- 
tection has  been  entirely  beneficial  to  this  reproduction;  and  it  is 
desirable  that  the  effects  of  fire-protection  in  all  sal  forests  should 
be  the  object  of  contmuous  observation,  that  early  steps  may  be 
taken  to  counteract  any  unfavouraUe  tendencies  to  which  it  may 
give  rise. 

8.  Creepers, — In  regard  to  creepers  it    may  be    observed    that 
though  these  pests  are  at  their  worst  only  in  the  dampest  localities, 
they  give  more  or  less  trouble  in  nearly  all  fire-protected  sal  forests, 
and  they  also  sometimes  cause  a  considerable  amount  of  harm  in 
forests  which  are  not  fire-protected.     They  directly  damage  seed- 
lings and  trees  of  all  sizes  by  strangling  or  suppressing  them,  and 
thfey  indirectly  damage  the  crop  by  occupying  a  larger  or  smaller 
proportion  of  the  available  space  in  the  canopy.     A  continuous  war 
must  be  waged  against  creepers  in  nearly  all  sal  forests.     To  begin 
with,  it  is  usually  difficult  to  do  more  than  work  over  the  forests  of 
a  Division  in  the  course  of  a  few  years  cutting  creepers  which  are 
damaging  sal  trees.     But  when  the  most  urgent  work  of  this  kind 
has  been  accomplished  it  is  generally  desirable  to  work  through 
the  forests  again,  cutting  all  large  creepers,  on  whatever  trees  they 
may  be  growing,  with  the  object  of  helping  a  dense  canopy  of  trees 
to  form  and  preventing  the  seeding  of  creepers.     Nothing  checks 
the  growth  of  creepers  more  effectively  than  the  formation  of  a  dense 
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tree  canopy.  It  is  not  sufficient  to  cut  creepers  once.  The  stumps 
of  tte  cut  creepers  usually  coppice,  or  fresh  creepers  take  the  places 
of  those  which  die  after  being  cut,  especially  in  places  where  the 
canopy  is  light  or  interrupted.  Creeper-cutting  must  generally 
be  repeated  at  intervals  which  vary  between  3  to  5  years  in  damp, 
ten  years  or  more  in  comparatively  dry  localities,  and  it  is  pro- 
bable that  it  will  be  found  necessary  to  continue  the  operation  at 
such  intervals  in  most  sal  forests  in  Bengal  till  they  become  com- 
pletely canopied.  This  is  apart  from  creeper-cutting  which  may  be 
necessary  as  part  of  the  weeding  or  cleaning  required  to  help  re- 
production or  advance  growth  of  sal  in  areas  which  are  under 
regeneration.  Such  advance  growth  requires  light  which  also 
encourages  the  growth  of  creepers.  Up  to  the  present  this  growth 
of  creepers  in  areas  which  have  been  partially  or  wholly  cleared  for 
regeneration  has  been  remarkable  only  in  some  localities  of  type  (a) 
where  it  supplies  one  of  the  principal  arguments  for  yearly  weeding 
till  the  young  sal  is  well  established.  But  it  is  quite  possible  that  as 
the  soil  in  other  localities  improves  under  protection,  the  damage 
occasioned  in  them  by  creepers  to  young  sal  will  tend  to  increase. 

9.  Grazing, — So  far  as  is  known  the  grazing  of  kine  and  sheep 
is  not  directly  harmful  to  sal  except  when  it  is  in  the  small  seedling 
stage,  when  cattle  tread  down  and  destroy,  but  do  not  usually  eat 
up,  the  seedlings.  Grazing  is  indirectly  injurious  to  sal  forests  as, 
when  it  is  heavy  enough,  it  results  in  the  hardening  of  the  soil  ami 
a  loss  of  its  forest  fertility.  Though,  where  other  conditions  arc 
favourable,  considerable  numbers  of  sal  seedlings  establish  them- 
selves in  forests  which  are  lightly  or  moderately  grazed,  in  heavily 
grazed  forests  sal  seedlings  are  nearly  always  rare,  and  where  other 
conditions  are  unfavourable  a  moderate  amount  of  grazing  may 
suffice  to  practically  stop  the  reproduction  of  sal  from  seed.  Coppice 
reproduction  of  sal  is  much  less  easily  damaged  by  cattle  than  re- 
production from  seed  and,  if  the  crop  which  is  coppice  felled  is 
suitably  stocked  for  the  purpose,  even  heavy  grazing  does  not  neces- 
sarily prevent  the  formation  of  a  satisfactory  crop  of  coppice  poles. 
But  when  a  coppice  crop  Is  open  to  grazing  from  the  outset  the  cop- 
picing of  many  stumps,  which  are  either  too  old  or  too  young  t(i 
coppice  vigorously,  is  nearly  always  prevented;  hence  in  forests 
managed  under  the  coppice  system  which  are  continuously  open 
to  grazing  the  density  of  the  crop  and  the  production  of  wood  tend 
to  decline.  The  closure  of  each  coupe  for  3  to  6  years,  according 
to  circumstances,  after  Its  coppice  felling,  does  much  to  assure  the 
pennantocy  of  the  crop.    But  such  an  amount  of  closure  cannot 
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everywhere  ensure  the  establishmettt  of  sufficient  numbers  of  s&l 
seedlings  for  the  replacement  of  stumps  which  die  without  coppic- 
ing. No  experiments  appear  to  have  been  carried  out  for  determine 
ing  the  effects  of  the  deterioration  on  the  soil,  through  grazing,  on- 
the  rate  of  growth  or  increment  in  crops  of  sal  poles  Or  trees  which 
are  too  large  to  be  directly  injured  by  cattle.  But  general  obser- 
vations seem  to  point  to  a  conclusion  that  the  rate  of  growth  is  there- 
by materially  lessened.  Usually  one  of  the  most  serious  conse- 
quences of  grazing  is  that  the  practice  leads  to  forest  fires,  as  the 
herdsmen  are  often  careless,  and  also  as  the  burning  of  forest  land 
is  generally  believed  to  improve  grazing, 

10.  Frost, — Sal  is  very  sensitive  to  frost,  but  fortunately  the 
only  sal  forests  in  Bengal  in  which  severe  frosts  occur  are  those 
of  the  Palamau  and  Hazaribagh  districts.  In  these,  sal  seedlings 
which  establish'  themselves  in  depressions  are  repeatedly  damaged 
or  destroyed  down  to  their  roots  by  frost.  Protection  by  the  cover 
of  larger  trees  sometimes  helps  to  save  them  from  damage.  But  in 
exceptionally  cold  winters,  as  in  1904-1905,  frosts  are  intense 
enough  to  kill  or  damage  small  sal  trees  which,  on  such  occasions, 
afford  little  or  no  protection  to  young  growth  which  they  domin- 
ate. Owing  to  the  repeated  destruction  of  their  side  branches  by 
frost,  the  sal  trees  in  many  parts  of  the  Palamau  reserves  have  as- 
sumed peculiar  and  characteristic  shapes. 

11.  Insect  pests. — ^The  caterpillars  or  larvsB  of  several  khxdn  of 
insects  damage  sal  either  by  eating  the  leaves  or  by  boring  into  the 
wood.  The  temporary  loss  of  leaves  from  such  cause,  when  it  is 
anything  like  complete,  usually  leads  to  a  temporary  reduction  in 
the  rate  of  growth.  The  most  common  borer  generally  confines 
its  attention  to  dead  or  fallen  trees  from  which  the  bark  has  not  been 
removed.     But  it  sometimes  attacks  and  kills  green  trees. 

12.  Artificial  reproduction, — For  various  reasons  this  has  re- 
ceived very  little  study.  Owing  to  its  rapid  germination  it  is  not 
easy  to  obtain  sal  seed  for  this  purpose,  and  owing  to  their  long  tap 
root  and  temperament  sal  seedlings  are  difficult  to  transplant.  More- 
over in  all  the  dryer  localities,  when  artificially  reproduced  sftl  can 
be  saved  from  drying  up,  it  is  long  before  well  established  seed- 
lings or  saplings  are  produced,  and  in  the  damper  localities  it  is 

difficult  to  save  tlie  seedlings  from  suppression.  For  all  of  these 
reasons,  and  as  where  conditions  have  been  suitable  little  or  no 
difficulty  has  been  experienced  in  obtaining  sufficient  natural  re- 
production, it  has  not  been  thought  necessary  to  give  much  atten- 
tion to  the  artificial  reproduction  of  sal.     But  the  importance  o| 
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the  subject  will  probably  increase  as  the  iorests  develop.  The 
most  hopeful  experiment  made  so  far  is  one  which  was  carried  out 
in  Puri  in  1907,  when  small  baskets,  filled  with  earth,  were  placed 
under  seed-laden  trees,  the  seed  being  allowed  to  fall  into  and 
germinate  in  them.  When  these  seedlings  were  a  few  inches  high 
the  baskets,  with  the  seedlings  in  them,  were  put  out  in  the  places 
it  was  desired  to  plant. 

13.  Products  of  sal  trees, — Sal  is  of  course  chiefly  valuable  for 
its  timber.  But  the  sap-wood  rots  rapidly  under  exposure  and  is 
often  eaten  by  insects  when  it  is  not  exposed,  whilst  the  heart- 
Wood  does  not  display  great  resistance  to  exposure,  and  even  when 
it  is  not  exposed  is  apt  to  split  and  warp  badly,  unless  it  is  well 
seasoned  before  it  is  put  in  use.  Though  the  heart-wood  of  old 
trees  is  supposed  to  be  superior  in  durability  to  that  of  young 
ones,  the  central  parts  of  old  trees  which  are  quite  sound  are  very 
liable  to  split  in  drying,  and  in  sawing  logs  obtained  from  very 
old  but  sound  trees  into  sleepers  or  other  scantlings  it  is  generally 
desirable  to  reject  a  central  wedge  6  inches  to  9  inches  square  at 
the  thick  end  of  the  log.  Green  sal  poles,  under  2  feet  say  in 
girth,  are  of  very  little  real  use  for  any  purpose,  as  they  contain 
very  little  heart-wood;  but  they  are  often  preferred,  especially  for 
mine  props,  to  poles  of  other  kinds,  which  should  prove  more  dur- 
able, probably  on  account  of  their  straightness.  On  account  of 
the  large  amount  of  sap-wood  they  usually  contain,  poles  or  ballahs 
from  green  sal  trees  2  feet  6  inches  to  3  feet  6  inches  or  4  feet  in 
girth  leave  much  to  be  desired.  But  poles  or  ballahs  cut  out  of 
dead  trees  which  have  lost  all  their  sap-wood  but  have  not  stood  or 
lain  long  enough  in  the  forests  to  have  begun  to  decay  are  as  a 
rule  of  excellent  quality. 

The  quality  of  the  sal  timber  produced  in  the  Darjeeling  hills 
and  also  in  the  Terai  differs  considerably  from  that  of  the  Chota^ 
Nagpur  and  Orissa  sal.  The  former  is  rather  lighter,  splits  less, 
and  is  generally  more  durable  than  the  latter.  The  Darjeeling 
or  Terai  s^l  cuts  into  good  planks  as  well  as  beams,  railway  sleepers 
and  the  like,  whilst  the  Chota  ISfagpur  and  Orissa  sal  does  not  usu- 
ally make  good  planking..  How  far  this  inferiority  is  due  to  impro- 
per or  inadequate  seasoning  is,  however,  questionable,  for  the  tim- 
ber appears  to  be  quite  satisfactory  for  boat-building. 

Sal  yields  a  very  good  firewood  and  makes  very  good  charcoal, 
but  it  is  at  present  rarely  possible  In  Bengal  to  dispose  of  parts  of 
trees  which  will  not  yield  marketable  timbei",  ' 
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The  bark  of  sal  can  be  used  for  tanning  or  lor  the  preparation 
of  tan  extracts,  but  so  far  it  has  not  been  found  possible  to  dispose 
of  bark  for  such  purposes  from  Bengal  forests.  The  tree  also 
yields  a  resin  in  which  there  was  formerly  a  considerable  trade. 
But  as  the  yield  of  resin  is  small,  and  as  the  usual  method  of  ex« 
tract ing  it  is  to  girdle  and  kill  the  trees  which  are  tapped,  its  col- 
lection is  not  now  permitted. 

14.  The  above  note  contains  statements  that  no  doubt  require 
verification,  and  it  is  hoped  that  such  will  be  made  by  Forest  OflScers 
in  Bengal.  One  of  the  chief  objects  of  the  author  in  writing  the 
note  is  to  draw  attention  to  the  lack  of  knowledge  and  the  large 
field  for  enquiry  that  exists,  and  to  encourage  study  of  the  local 
conditions  of  growth. 
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Rodger— Forest  Besenration  and  Water-Supply  in  Burma. 


Plate  1. 


Dipierocarpus  tuberculatus  being  supplanted  by  Rhus  paniculata^  Diospyros 
biirmanica  and  Phyllanthus  emblica.      One  Dipierocarpus  tree  on  left. 


Photo.-McchL  DepU  Thomason  College,  Roorkee. 

Fig.  2.  Teak  and  Tectona  Hamiltoniana  damaged  by 
dah  cutting  and  burning  alongside  a  ya  near  Myinde  Reserve. 


FOREST  RESERVATION  IN  BURMA 

IN  THE  INTERESTS  OF 
AN   ENDANGERED   WATERrSUPPLY. 


INTRODUCTION. 

DURING  the  season  1904-05  a  Forest  Officer  was  pat  on  special 
duty  to  examine  the  forests  in  the  enstem  part  of  the  Magwe 
district  and  the  western  part  of  the  Minba  district  with  instractions 
regarding  ''  the  necessity  of  protecting  forest  areas  in  Mag^we  and 
Minba  from  further  destraction  by  taungya  cutters  and  the  advisability 
of  forming  more  reserved  forests  in  these  districts,  particiilarly  in  the 
interests  of  a  permanent  water-supply  which  is  already  endangered/' 

2.  The  writer  accompanied  the  Forest  Settlement  Officer  during  the 
camping  season  of  1907-08,  when  four  of  the  reserves  in  the  Natmauk 
township  of  the  Magwe  district^  proposed  by  the  aboye-mentioned  officeri 
were  being  settled^  namely^  the  Pingadaw>  Thamyagon^  Lower  Yin, 
and  Myinde  Reserves. 

3.  Out  of  a  total  area  of  3^314  square  miles  in  the  Magwe  district, 
399  square  miles  or  12  per  cent,  had  previously  been  formed  into 
reserves  with  the  object  chiefly  of  producing  timber  and  increasing  the 
revenue.  These  reserves  a]l  lie  along  the  western  slope  of  the  Pegu 
Yoma,  and  there  were  no  reserves  in  the  plains  at  all.  The  Sun  Reserve, 
shown  in  the  map,  is  the  northernmost  of  these  old  reserves. 

The  following  tracts  were  proposed  in  1904j-05  for  reservation  :— 

Pingadaw  .         • 46  square  miles. 

Thamyagon 90      ^        „ 

Lower  Yin  ...•,..  105      ,»        „ 

Myinde 90      „        »» 

Mjothit  .......        85      „        „ 

415      „        .. 
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Only  the  last^  the  Myothit  tracts  85  square  miles^  which  fringes  the 
older  reserves  and  contains  teak  and  other  valuable  timbers,  was 
proposed  mainly  for  revenue-paying  purposes.  The  reservation  of  the 
remaining  four  blocks^  covering  330  square  miles  almost  entirely  in  the 
Natmauk  township,  was  proposed  in  the  interests  of  the  water-supply 
of  various  large  streams  whose  waters  are  largely  used  for  irrigation. 

Qeneral  description  of  the  tract. 

4.  SHnation.'^The  Natmauk  township  of  the  Magwe  district,  in 
which  these  four  blocks  of  forest  lie,  will  be  seen,  on  reference  to  the 
map  which  accompanies  this  paper,  to  occupy  a  traet  of  land  approxi- 
mately 38  miles  long  and  25  miles  broad,  and  the  area  is  given  as 
870  square  miles. 

5.  Configuration. — ^The  general  outline  of  the  country  is  undulating 
with  a  few  ranges  of  hills  running  more  or  less  north  and  south.  The 
highest  points  of  these  are  Thamyagon  hill,  1,150  feet;  the  Natsin  hiU, 
1,289  feet,  and  the  Fingadaw  range  which  has  points  1,401,  1,689, 1>419, 
and  1,576  feet  high — all  in  the  western  part  of  the  township  ;  the 
Satkyo  hill,  1,766  feet ;  Nabu  hill,  1,520  feet;  Hmancheyin  hill,  1,699 
feet;  and  Kyaukthalin  hill,  1,619  feet,  in  the  eastern  part  near  the 
Yamethin  boundary.  West  of  the  Tin  stream  and  south  of  the  Pin 
stream  there  are  flat  valleys  of  considerable  extent,  while  around  the 
higher  hills  in  the  south-east  the  surface  is  rough  with  steep  slopes. 

6.  Climate. — The  area  lies  near  the  southern  edge  of  the  dry  belt  of 
Upper  Burma  and  the  i-ain-fall  is  never  great.  In  the  year  1907,  83 
inehes  fell  at  Natmauk.  It  seems  as  a  rule  to  be  rather  more,  in  this 
area  lying  near  the  hills,  than  at  Magwe  on  the  river  bank,  where  the 
average  fall  for  the  last  three  years  was  32  inches.  In  March  and  April 
tbe  heat  is  great  and  the  country  everywhere  extremely  bare,  except 
where  DipterocarpuB  tuberculatus  trees  are  plentiful  and  provide  shade 
some  weeks  l)ef  ore  the  rains. 

7.  Soil. — ^The  soil  is  as  a  rule  very  poor.  On  many  ridges  in  and 
near  the  reserves  bare  gravel  and  sand  are  seen,  while  into  the  sharply 
cut  hollows  which  divide  the  surface  a  certain  amount  of  sand,  and  in 
places  fertile  soil  has  been  washed.  Where  these  hollows  are  of  &irly 
large  extent,  they  have  been  used  by  the  villagers  to  cultivate  yas  or  to 
plant  paddy.  The  latter  will  only  grow  on  the  best  soil,  usually  along- 
the  banks  of  the  larger  streams  where  water  is  available  naturally  or  by 
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irrigation  in  considerable  quantity.  Laterite  does  not  occur,  bufc  there  is 
a  considerable  area  of  similar  soil  and  rock  in  the  south-wesfc  and  south- 
east. 

8.  Population, — The  population  oE  the  township  at  the  census  o£ 
1901  was  53,262,  nearly  all  Biirraans>  that  is^  61  to  the  square  mile— the 
area  bein^  870  square  miles.  The  population  increased  by  mord  than 
10,000  between  1891  and  1901,  and  out  of  the  63,000  odd,  48,000 
were  reported  to  be  principally  dependent  on  agriculture. 

The  area  is  divided  up  as  follows  : — 

1.  Paddj  land 22  square  roilee. 

2.  Ta  land 460        „        ,, 

3.  Hoadsi  oanalSf  tanks,  villages,  etc.            .         .  10        »        .» 

4.  Unolassed  forest 378        „        „ 

5.  Reserved  forests ^il 

870       „ 


From  the  above  figures  it  appears  that  there  are  three  persons  to  every 
acre  of  paddy  land,  of  those  principally  dependent  on  agriculture,  and 
six  acres  of  ya  land  to  every  person. 

The  principal  other  industries  are  cattle-breeding  and  jaggery- 
boiling  from  the  juice  of  the  toddy  palm,  and  there  are  a  few  salt- 
boilers.  The  jaggery-boilers  are  usually  of  a  poorer  class,  but  most  of 
the  villagers  keep  cattle  and  depend  on  the  sale  of  the  animals  they 
breed  to  help  to  make  both  ends  meet.  Large  herds  are  the  rule, 
villages  oE  100  houses  having  2,000  to  5,000  head  of  cattle,  while  they 
have  also  begun  recently  to  keep  goats,  which  are  bought  by  natives  oE 
India  who  tramp  the  country  for  the  purpose.  The  number  of  cattle 
in  the  township  was  96,158  in  1905,  that  is,  112  to  the  square  mile  of 
land  available  for  grazing.  Bullocks,  cows,  and  calves  total  about 
89,000,  buffaloes  about  2,100,  and  goats  about  5,000. 

9.  Habits  of  the  cultivators,— The  result  of  the  poverty  of  this  tract 
of  land  as  a  whole  and  the  comparative  density  of  the  population,  is 
that  the  villagers  have  wandered  everywhere  to  cut  the  forest  and  plant 
up  little  patches  of  poor  soil,  whioh  will  only  give  a  crop  once  in  four 
or  five  years.  After  a  first  inspection  of  a  large  patch  of  forest,  a 
forest  o£Scer  will  believe  he  has  seen  a  block  which  may  be  reserved 
without  difficulty,  as  it  seems  to  contain  a  large  area  of  forest,  now 
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mostly  ot  course  consisting  of  scrubs  and  a  few  patches  of  old  deserted 
ya  land-  •  A  reference  to  the  maps  of  the  Land  Records  Department^ 
however^  will  assure  him  that  three-quarters  of  the  area  is  held  by  the 
villagers  in  patches  of  5  to  80  acres,  either  as  ancestral  property  called 
Bobabaingj  or  as  a  holding  from  the  State  called  Ayadaw.  Over  a 
considerable  part  of  the  township  the  soil  is  so  poor  that  one  man 
requires  up  to  1 0  acres  per  annum  to  raise  sufficient  sessamum,  jowar^ 
and  ground-nuts  to  supply  him  and  his  family  with  the  means  of 
existence.  As  most  of  the  ground  will  not  provide  n  crop  unless  allowed 
to  lie  fallow  for  four  out  of  every  five  or  six  years,  it  follows  that  many 
house-holders  are  the  owners  or  holders  of  50  to  60  or  even  more  acres 
of  fourth-rate  5^a  land.  In  speaking  of  a  holding  from  the  State  it 
must  not  be  understooi  that  land  is  regularly  applied  for  and  handed 
over  to  a  cultivator  by  Government  officials:  a  villager  has  usually 
established  his  right  as  a  holder  to  various  pieces  of  ya  land  simply  by 
going  into  the  tract  of  forest  land  assigned  to  the  village  and  clearing 
the  forest  on  a  patch  of  it,  and  continuing  to  work  this  patch  of  Und  at 
intervals  of  four  or  five  years,  until  his  title  to  the  land  is  admitted  by 
the  Settlement  Officers.  The  amount  of  ya  land  available  may  thus  be 
Feen  to  be  inadequate  to  properly  support  the  population^  as  in  paragraph 
8  it  was  mentioned  that  six  acres  only  of  ya  land  were  available  per  head. 
Besides  the  area  sown  in  the  Becords  of  the  Land  Becords  Department 
as  "  Ya  ''  land,  there  are  probably  also  considerable  patches  of  forest 
which  are  worked  at  long  intervals  when  favourable  rainy  and  ripening 
seasons  offer  exceptional  chances  of  getting  crops  off  miserably  poor 
land.  With  all  the  help  they  can  get  from  the  sale  (»f  their  cattle  and 
sundry  other  small  profits,  many  of  the  villagers  find  it  necessary  to 
go  annually  to  Lower  Burma  to  cut  atid  cart  paddy  or  do  other  coolie 
work,  or  else  cart  crude  oil  from  the  Yenangyaung  oil-fields  to  villages 
inland. 

It  seems  to  affect  them  little  to  see  the  easier  conditions  nnder 
which  the  people  live  in  Lower  Burma,  as  they  usually  return,  and  even 
many  of-  their  relations,  who  left  the  district  at  the  time  of  the  dacoit 
troubles  in  1586—1890  after  the  annexation,  are  now  returning  with  the 
money  they  have  made  further  south  to  take  up  the  hard  work  of  coaxing 
a  living  from  the  soil  in  their  own  birth-places. 

10.  MrpUnation  ofa"Ta*\ — From  the  remarks  above  it  wiU  be 
seen  ihat  the  word  '' ya  ^'  as  used  in  ibis  part  of  the  country  h^s  a 
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different  meaning  to  the  word  *'  taungy»  '^  with  which  Forest  OflScers 
are  well  acquaintained  in  Lower  Burma. 

It  is  often  a  tract  mapped^  marked  out^  and  owned  almost  as  if  ic 
was  permanent  cultivation.  It  is  not  properly  this^  and  it  cannot  be 
described  as  temporary  shifting  hill  cultivation.  In  some  parts  of  the 
township  a  *'ya^'  is  not  even  shifting^  as  since  ground-nuts  have  been 
introduced  during  the  last  few  years^  they  have  beea  sown  alternately 
with  sessamum  on  the  same  land  so  as  to  occupy  it  every  year.  In 
this  case  of  course  manuring  is  necessary.  A  '^  ya ''  in  this  part  of  the 
country  is  ordinarily  a  patch  of  ground  undulating  more  or  less  on 
which  such  jungle  or  brushwood  as  grows  is  cut  and  burned  :  which  is 
then  ploughed  and  sown  with  such  crops  as  jowar,  maize^  gronnd-nuts, 
sessamum,  and  cotton.  The  land  may  be  cultivated  every  year,  but 
much  more  often  it  is  left  fallow  for  one  to  ten  years. 

II.  Description  of  the  Forest :  General. — The  aridity  and  poverty 
of  the  soil  do  not  at  present  allow  the  growth  of  good  timber  any- 
where except  in  the  south-east  and  south-west  corners  of  the  township. 

The  general  character  of  the  forest  varies  with  the  soil  and  with  the 
extent  to  which  it  has  been  cut  for  t/as,  and  there  are  fairly  well-marked 
classes  of  forest  growth  which  are  each  characterised  by  the  presence  oE 
certain  trees.  While  avoiding  any  suggestion  that  these  classes  of 
forest  exist  in  well-defined  zones,  it  is  possible  to  divide  them  roughly 
as  follows: — 

1.  True  Indaing. 

2.  Scrub  Induing. 

3.  Cutch  forest. 

4.  Than  and  Dahat  forest. 

5.  Forest  in  the  hollows. 

6.  Thorny  thickets. 

(1)  True  Induing  occupies  a  small  area  in  the  south-east  and 
apother  in  the  south-west.  The  latter  now  produces  few 
trees  of  large  size,  as  it  has  been  much  cut  over,  formerly 
mostly  to  provide  house  posts  and  poles  for  use  in  all 
kinds  of  temporary  sheds  and  barns  and  tor  village 
fences,  and  latterly  largely  to  clear  the  ground  to  grow 
ground-nuts  which  flourish,  in  the  reddish  soil  usually 
found  in  this  part   of  the  country  in  Indaing.     The  rock 
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underneath  is    not  laterite  but  apparently    the  soil  has 

similar  properties.     In  the  south -east  there   is  a  consider* 

able  area  of  the  old  Induing  left,  bearing  many  trees  of 

good  growth.     The  principal  of  these  are — 

In    (Difterocarpus  tuberculatus)  Ingyin    (Pent acme  suavis),    Tkiiya 

{Skorea   obtusa),   Lon  {Buchanania    lati/olia),  Taukhyan   {Terminalia 

tomentosa),   Ti   {Diospyros  burmanica).     Pyinma    {Lagerstrcemia    Flos 

Begina)  and  Pt/ingado   {Xylta  dolahriformiti)  are  found,  but  are  small 

and  crooked. 

(2)  Scrub  Indaing  occupies  a  large  part  of  the  area,  especially  in 

and  near  the  Palanbiu  Reserve  and    alonf^    the    eastern 

boundary  of  the   township.     The  soil   is  oEtan  pure  sand, 

with    plentiful    blocks    of    sandstone  and    Ingyinkyiuk 

(fossilised  wood).      Many  of  the  ridges  consist  of  a  veiy 

poor  sandy  gravel. 

All  the  trees  arc  poor  and  stunted.     Of  many  species  which  occur 

the  principal  are  :   Diospyros  burmanica,  Terminalia  tomentosa,  Pentacme 

suavisy   Dipterocarpus  tuberculatus,  Buchanania    lati/olia,   Sideroxylon 

tomentosum,   and   Phyllanthus  Emblica.     The  undergrowth  consists  of 

large  patches  of  Hiptage  candicans  aud   Ilkus  paniculata  with  a  great 

deal  of  small  stunted  palm   (Phoenix  acauUs) .     Hiptage  candicans,  aud 

Rhus  paniculata  gradually  occupy  large  areas  of  this  forest  when  the 

larger  trees  have  been  killed  by  continued  cutting  and  burning.    This 

forest  is  called,  as  a  rule,  by  the  Bur  mans  Ky  auk  taw  and  is  less  adapted 

for  ya  cutting  than  any  other. 

(8)  Cuich  forest  occupies  all  the  barest  ridges  and  slopes  where 
it  is  possible  to  make  clearings  for  cultivation.  Beino^ 
extremely  difficult  to  kill  it  comes  up  again  and  again 
and  covers  many  square  miles  of  ya  land  which  is  resting. 
Forming  an  open,  scattered  scrub  on  these  situations,  it 
is  associated,  as  a  rule,  with  Morinda  tinctoria,  Boscia 
variabilis,  Capparis  flavicans,  Capparis  grandis,  Dalbergia 
paniculata^  Acacia  leucophloea,  various  species  of  Gardenia, 
Zizyphus  jujuba,  Liospyros  burmanica,  Hiptage  candicans, 
Rhus  paniculata,  and  several  creepers  belonging  to  the 
genus  Capparis.  Cutch,  Morinda  tinctoria,  Bauhinia  race^ 
mosa,  and  Dalbergia  paniculata  form  in  many  places  an 
even-aged  brushwood  among  which  older  trees  of  Boscia 
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variabilis,  Acacia  leucophlma  and  Camparis  flavicana  are 
very  characteristic  objects.  The  Boscia  and  Capjoaris  are 
more  frequently  left  than  other  species  on  account  of 
their  uEelessness  for  any  purpose^  but  they  are  of  course 
much  damaged  by  fire. 
This  forest  aod  that  under  the  following  heading  cover  most  of  the 
^a  land  in  the  township. 

(4)  TAan  and  Dahat  forest  is  chosen  as  a  name  for  a  class  of 

forest  which  is  very  widely  distributed^  both  on  ridges 

where  the  trees  are  often  stunted,  and  in  hollows  where 

they  grow  much  better. 

With  Terminalia  Oliveri  and  Tectona  Hamiltoniana  occur  Balanites 

Roxhurghii,  Ueterophragma  sulfureum,  Anogeissm  acuminata,  Pterocarpm 

macrocarpus,    Balbergia  paniculata,    Albizzia    Lebbek,    CutcA,    Acacia 

leucopAloeaf  Terminalia  tomentosa,  Flacourtia  cataphracta,  Bombax  insigne, 

Odina  fTodier,  Millet  da  Brandisiana,  Butea  /rondosa,  two  species  of 

Morinda,   Biospyros    burmanica,      Strychnos     Nux-vomica   and   several 

Euphorbias.     As  undergrowth   Rhus  paniculala  and  Hiptage  candicans 

appear  agaio^  and  there  is  a  little  Bendrocalamus  strictus.     Owing  to 

fire  and  grazing  the  ground  under  this  forest  may  often  be  found  in  the 

hot  weather  perfectly  bare,  and  sometimes  as  smooth  as  a  tennis  court. 

Good  forest  oE  this  class,  with  plenty  of  Bendrocalamus  strictus 
bambooi  occurs  over  about  5  square  miles  in  the  south  of  the  Myinde 
Reserve,  adjoining  the  old  Sinthe  and  Sun  Reserves.  This  area  has 
escaped  up  to  date  owing  to  its  distance  from  villages,  but  ya  cutting 
has  now  begun,  and  reservation  took  place  just  in  time  to  save  some 
good  forest. 

(5)  The  forest  in  the  hollows  has  evidently  been  favoured  botJi 

by  nature,  the  soil  being  more  fertile  and  damper,  and  by 
man,  many  of  the  slopes  on  which  the  trees  grow  being 
ill-adapted  for  dragging  logs  or  cutting  yas.  In  addi- 
tion to  many  of  the  species  found  in  the  forest  last 
described,  sevei-al  species  of  Balbergia,  Millettia,  Albizzia, 
Eugenia,  and  Bolichandrone  occur,  as  well  as  Schleichera 
trijuga,  Eri/thrina  mberosa,  Garuga  pinnata,  Bauhinia 
variegata,  Lagerstrmmia  tomentosa,  Holoptelea  integri* 
folia.     The  area  occupied  by  these  strips  of  forest  is  not 
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large^  but  a  considerable  number  of  species  are  founds  and 
tbe  growth  is  usually  fair.     Dendrocalamus  strictus  is  not 
uncommon.     It   looks  as  if  some  of  the  more  delicate 
species^  being  unable  to  survive  the  constant  assaults  to 
which  they  are  subjected  on  the  ridges^  have  retreated  to 
the  hollows. 
(6)  Thorny  thickets, — ^Along  many  oE  th*)  large  streams  are  fiat 
low-lyiog  lands  which   have  been  cultivated  as  yas  for 
many  years.     Almost  all  the  trees  have  disappeared  from 
these  areas,  and  their  place  has  been  taken  by  Zizyphm 
jujuha.     This  species  also  occurs  in  the  more  fertile  of 
the  higher  lying  ya  lands^  often  without  admixture.     In 
the  thickets  it  is  frequently    associated    with   creepers 
and    also   with  some    small   trees    such   ns   Holarrhena 
antidysenterica  and  Ehretia  lavis.     Bombax   malabaricum 
is  a  common  object  ou  these  flats^  often  growing  to  a 
very  large  size. 
The  occurrence  of  some  of  the  species  found  is  very  local.     Teak  is 
fairly  plentiful  in  the  west^  but  is  almost  entirely  confined  to  the  edgei 
of  paddy  fields  where  it  has  suffered  much  ill-usage  and   is  now  of  little 
value^  most  of  the  trees  havinir  grown  from  stools  and  many  of  them 
being  unsound.     Melanorrhoea  usitata  was  found  only  on  a  very  con- 
fined area  on  the  edge  of  the  Palanbin  Reserve.     Tamarix  dioica  and 
Bambusa  Tulda,  were  each  found  only  once,  and  Melia  Azadirachta  was 
not  seen  in  the  western  half  of  the  area  at  all.     Acacia  ferruginea  (?j 
was  only  found  in  the  extreme  north-east.     A  number  of  other  species 
seemed  to  be  very  rare. 

Some  idea  of  the  characteristics  of  the  forest  will  be  gathered  from 
the  photographs,  which  indicate,  correctly,  that  the  greater  part  is 
nothing  but  scrub. 

12.  Natural  Regeneration. — If  it  is  desired  to  protect  any  large 
area  of  the  head-waters  of  the  Yin  Chaung  in  future,  the  question  as  to 
how  soon  it  would  become  covered  with  natural  forest  is  important.  In 
the  real  Indaing,  Dipterocarpus  tuberculatus,  as  usual,  is  able  to  produce 
a  plentiful  crop  of  young  stems  from  seed  and  from  the  stumps  of  the 
young  trees  which  have  been  out  wholesale. 

In  the  Cutch  forest^  Cutch  and  Morinda  are  both  able  to  send  up 
powerful  young  shoots  from  stumps  to  any  extent  and  cover  the  ground 
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Plate  II. 


Fig.  3.  Freshly  cutya  in  Cutch  scrub  jungle. 
Acacia  leucophlea  poles  left  to  be  burnt  standing  to  save  the  trouble  of  felling. 


Fhoto^Mechl.  Dept,  Thoraason  College,  Roorkee. 

Fig.  4.  Growth  of  Diospyros  burmantca  on  fields  left  unworked  for  four  years. 
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Plate  III. 


Fig.  5.  Growth  of  Diospyros  burmanica  in  groups — ^the  result  of  root  shoots. 


W'4mff 


Photo. -Mechl.  DepU  Thomason  College,  Roorkee. 

Fig.  6.  Natural  regeneration  of  Cutch  and  Dalbergia  f.aniculata^ 
about  1 2  years  old,  on  old  ya  land. 
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amply,  in  6ve  years.  In  the  Than  &nd  Daiat  forest^  regeneration  from 
seed  is  good  and  Diospyrot  burmanica,  Tectona  Hamiltoniana,  Lalbergia 
paniculata,  Heterophragma  sulfureum,  Millettia  Brandistana,  Bombax 
insigne,  and  others  send  up  powerful  stool-shoots.  In  spite  of  the 
continual  hacking  with  dahs  to  which  these  trees  are  subjected  ihey 
preserve  their  vitality  in  a  very  marked  degree^  so  that  aya  left  for  a 
few  years  becomes  covered  with  forest  without  much  difficulty. 

Zizyphmjujuba  is  also  able  to  produce  thick  cover  in  a  few  years^ 
but  may  be  otherwise  regarded  as  a  weed  rather  than  a  tree.  Rhus 
paniculata  and  Hiptage  candicans  are  also  very  useful  in  this  way,  but 
are  very  little  better  as  wood -producers. 

The  scrub  Induing  forest  is  not  in  the  same  happy  condition.  Some 
old  yas  which  were  seen  in  the  Pettaw- Reserve,  deserted  ^joce  thedacoit 
troubles  in  1885 — 1890,  when  many  villages  were  abandoned,  are  still 
extremely  bare.  The  old  stumps  have  produced  a  sparse  growth  of 
poles  of  J)iospyro8,  Terminalia,  Sideroxylon,  etc.,  about  six  inches  in 
diameter,  but  between  them  are  spaces  of  considerable  extent,  perfectly 
bare  after  th^  annual  fires.  'Protect'^on  from  fire  and  gprazing  would 
probably  produce  a  crop  of  seedlings  in  time,  but  the  process  must  be 
slow  as  the  soil  has  been  much  exhausted. 

It  is  in  this  class  of  forest  that  the  evil  efEects  of  fire  and  grazing 
are  principally  seen. 

18.  Relative  requirements  of  the  species  found. — The  poorness  of  soil 
and  dryuess  over  the  tract  under  report  do  not  permit  of  many  of  the 
•  trees  growing  to  their  best  state,  but  in  the  following  list  the  more 
important  species  have  been  classified  in  four  classes  according  to  the 
requirements  they  seem  to  make  on  fertility  and  moisture  in  the. soil, 
according  to  the  observations  made  in  the  Natmauk  township  :  class  I 
making  most  demand. 

,    Class  /. — Bombax  malabaricuMy  Schleichera  trijuga^  Xylia  dolabri- 
formis,  Lagerstrcemia  Flos  Regina,  Teak. 

Class  II. — Miliusa  velutina,  Sterculia  (3  species),  Berrya  Ammonilla, 
Feronia  ElepAantum,  Garuga  pinnata,  Chuhrasia  velutina,  Lophopet^ 
alum  Wallichiiy  Lalbergia  cultrata  and  B,  Oliveri,  Padaui,  Millettia 
pulchra  BJid  M.pendula,  Butea  frondosa,  Frythrina  suberosa,  Bauhinia 
variegata,  Albizzia  stipulaia  and  A.  procera,  Terminalia  CAebula,  T. 
pyrifolia  and  .  T.  tomentosa,  Eugenia  (2  species),  Careya  arborea, 
Legerstrcemia  tomentosa,  Gardenia  obtusifolia,  Biospyros  ehretioides  and 
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D.  montanaf  Holarrhena  antidjfsenterica  (Codaga)^  Cardia  Myxa, 
Doliehandrone  (S  species)^  Heterophragma  adenopkyllumj  Ficus  (4  species), 
Holoptelea  integtifolia^  Bambuga  Tulda* 

Class  llL^^Dillenia  parvifioray  Flacaurtia  catapAracCa,  Dipterocarpus 
tuberculatus^  Shorea  obtnsat  Pentacme  suavis,  Bombax  insigne,  Grewia 
lavigaia,  Azadirachta  indicay  Zizyphus  jnjuba,  Odina  Wodier^  Millettia 
Br^ndistana,  Butea  sttperba  and  B.  parvijlora,  Cassia  renigeraj  Acacia 
leucopAlaa,  AlbizziaLebbekKnAA.  lucida,  Terminalia  Oliveri,  Anogeissus 
acuminata,  Gardenia  sessilijlora  and  G.  eryUroclada,  Diospyros 
burmanica,  SlrjfcAnoa  Nux-vomica,  Ehretia  lavis,  Heterophragma 
sul/ureum,  Tectona  Hamiltoniana,  Phyllanthus  (2  species),  Emphorhia 
(3  species),  Dendroealamus  strictus. 

Class.  IF. — JBoscia  variabilis,  Capparis  (6  species),  Hiptage  (2  species), 
Balanites  Roxburghii,  Buchanania  (2  species),  Rhuspaniculata,  Bauhinia 
raeemoMj  Acacia  Catechu,  Gardenia  turgida,  Phoenix  acaulis. 

PROGRESS  OP  RESERVATION  DURING  1907-08. 

14.  Objects  to  be  attained.— -A  reference  to  the  map  which  accompanies 
this  paper  shows  that  the  greater  part  of  the  area  is  drained  by  the  Yin 
Chaung,  and  the  most  important  object  to  be  attained  was  the  protection 
of  the  head-waters  of  this  stream  so  as  to  prevent  the  wasting  of  the 
wat^r  by  the  sadden  rashes,  followed  by  long  periods  of  low  water  or 
drought  which  at  present  prevail.  Much  land  is  irrigated  by  the  water 
of  the  Yin  Chaang  and  its  tributaries,  and  this  all  suffers  when  the 
water-supply  is  iiTegular  and  uncontrollable.  In  the  southern  part  of 
the  township  the  Yin  Chaung  extends  into  a  broad  shallow  sandy  bed, 
bat  a  feature  of  the  country  is  the  way  in  which  its  main  tributaries 
dwindle  rapidly  in  breadth  as  one  ascends  their  channels.  The  Yin 
Chaung  drains  in  the  Natmauk  township  an  area  of  570  square  miles  and 
a  farther  area  of  42  square  miles  in  the  Yamethin  district.  The  following 
note  was  made  by  the  officer  who  proposed  the  reserves  : — In  an  ordinary 
year  there  is  sufficient  supply  of  tcater  in  the  Yin  river  to  feed  all  the 
canals  which  take  off  from  it  s  but  rising  in  a  poor  tract  andjlowing  for 
many  miles  through  a  poor  country  its  waters  are  not  charged  with  rich 
deposits  like  those  of  the  smaller  streams  which  have  their  catchment  area 
in  the  forest  reserves.  Of  the  feeders  of  the  Yin  only  those  are  valued 
which  come  from  the  east  rising  in  the  forest  clad  hills,  they  contain  a 
fairly  constant  supply  of  water  in  the  rains,  and  their  waters  are  rich  in 
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silt.  Thoie  which  join  it  from  the  west  are  mere  torrents  holding  water 
only  during  and  immediately  after  rain,  and  coming  from  a  sandy  treeless 
region  their  waters  are  charged  with  barren  sand  and  contain  no  fertilizing 
mutter.  Several  minor  canals  have  been  abandoned^  because  the  people 
allege  that  the  streams  which  fed  them  and  brought  *'  Golden  water**  to 
the  fields  have  become  unmanageable  torrents  whose  sand'charged  waters 
now  impoverish  the  soil. 

The  Pin  Chaung^  which  forms  the  northern  boundary  of  the  Magwe 
district  for  some  distanoe^  is  not  so  dependent  on  this  township  for  its 
drainage  as  this  only  extends  to  800  square  miles  within  the  N^tmauk 
township,  and  a  large  part  of  its  basin  lies  in  the  Myingjan  district. 
Nearly  all  the  real  head-waters  of  the  Yin  Chaung,  on  the  contrary,  are 
contained  within  the  township  and  the  adjoining  area  in  the  Yamethin 
district. 

Besides  the  protection  of  the  forest  for  climatic  reasons,  it  was 
desired  also  to  assure  a  certain  ai'ea  of  forest  for  the  timber  and  firewood 
supply  of  the  township  in  future  years. 

15.  Hindrances  to  Reservation* — Almost  without  except^oa  the 
population  of  the  township  was  opposed  to  reservation.  It  was  felt  as 
usual  that  Goverument  were  taking  their  lands  from  them  to  form  a 
reserve  for  the  benefit  of  Government,  the  villagers'  interests  being 
neglected. 

Explanations  designed  to  confute  this  view  were  of  little  avail.  Not 
one  man  in  a  hundred  would  agree  that  the  water-supply  would  be  altered 
by  reserving  tracts  of  forests  on  the  hills,  and  they  preferred  to  buy  the 
house-building  timber  that  hns  been  wasted  for  so  many  years  by  ya* 
cutters,  rather  than  have  their  ya  lands  made  into  timber  forests.  The 
objections  may  be  grouped  as  follows  : — 

(a)  Curtailment  of  ya-cutting  land. 

(b)  Curtailment  of  grazing  land. 

(c)  Prohibition  of  tree   cutting    for    house-building,    agricultural 

purposes,  and  firewood  for  domestic  use«  toddy-boiling  and 
salt-boiling,  and  extraction  of  fruits,  leaves,  etc.,  for  food, 
(a)  It  has  been  explained  above  how  many  of  the  people  are  unable 
to  get  more  than  a  scanty  living  from  such  ya  land  as  they  own  or 
work.  The  curtailment  of  this  land  was  felt  to  be  a  great  grievance  and 
the  reserves  had  to  be  selected  in  the  places  where  there  were  fewest  yas. 
In  the  whole  township  it  was  impossible  to  select  an  area  of  one  square 
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mile,  with  sides  measaring  a  mile  each  way^  in  which  several  yas  were 
not  included.  In  some  cases  considerable  areas  of  laud  belonged  to  one 
man,  the  present  representative  of  an  old.  family  of  liereditary  village 
headmen.  •  He  had,  as  a  rale,  as  tenants  of  a  sort  many  of  the  poorer 
villagers  who  held  the  land  under  a  sort  of  mortgage  from  him^  and  on 
these  men  the  settlement  will  be  particalarly  hard  because  they  can  only 
receive  a  part  of  the  Government  compensation  money,  though  they 
were  in  all  but  name  owners  of  the  ya  land  they  had  been  working. 
There  is  no  doubt  that  a  number  of  villagei*s  will  have  to  leave  the 
township  when  the  forests  are  gazetted  as  reserves.  < 

-  (b)  In  December  1904?  the  Conservator  of  Forests  suggested  that 
measures  should  be  taken  to  restrict  ihe  keeping  of  large  herds  of  cattle 
for  sale  in  this  part  of  Burma^  on  the  following  grounds  :  — 

(I)  The  denudation  of  stream  catchment  areas  caused  by  cattle, 
especially  in  the  Yin  Chaung  drainage. 
(II)  Deterioration  of  the  breed  caused  by  the  insufficient  grazing 
for  large  herds. 

(III)  The  large  herds  kept  for  sale  would  finally  destroy  the  village 
grazing  grounds. 

(IV)  Forest  subordinates  were  unable  to  impound  cattle  in  reserves 

as  they  always  run  away  :  and  they  frequently  trespass  in 
reserves.  It  was  proposed  to  take  action  under  the  Forest 
Act  to — 

1.  Fix  the  number   of  cattle  required   in    each     village  for 

agricultural  purposes  and  a  certain  number  above ; 

2.  Levy  grazing  fees  on  all  other  cattle  ; 

3.  Insist  that  cattle  grazing   within  five  miles  of  a  reserve 

should  be  watched  by  a  herdsman^  and  fine  a  village  as 
a  whole  for  illicit  grazing. 

Tiie  Commissioner  after  consulting  the  Deputy  Commissioners  in  the 
neighbouring  dry  zone  districts  was  unable  to  agree  to  these  proposals. 
He  found  that  cattle  breeding  was  a  necessary  adjunct  to  cultivation  in 
the  dry.  zone;  that  the  manner  of  raising  cattle  may  make  them 
stunted,  but  also  hardy  and  useful;  , that  the  cattle  manui*e  was  most 
useful  and  in  many  cases  a  necessity  ;  that  villagers  should  not  be  fined 
in- this  general  way  ;  and  the  Forest  ^  Department,  already  undermanned, 
would  not  be  able  to  enforce  the  proposed  regulations.     Goats,  however, 
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were  banned  as  being  unneeedsary^  extremely   destructive^   and  until 
recently,  seldooL' kept  by  the  Burmans.      '    ^  ' 

The  Local  Ooverntnent  a^eed  to  this. 

After  a  tour  through  the  township,  it  is  difficult  to  take  exception 
to  this  deci^^ion.  The  people  as  a  whole  are  poor,  they  depend  largely 
on  their  cattle,  and  the  writer  is  of  opinion  that  the  damage  they  do  to 
the  forests  is  not  greater  than  must  be  tolerated  under  the  circumstances, 
putting  goats  outside  the  question. 

The  number  of  species  that  cattle  will  eat  does  not  appear  to  be 
very  large,  and  in  some  parts,  pure  Indaing  for  example,  they  eat  very 
little.  The  species  they  eat  most  appear  to  be  Aeaeia  leucophloea, 
Millettia  Brandisiana,  Morinda  (dry  leaves)  cutch,  Terminalia  Oliveri, 
Balbergia  paniculata,  Flacourtia  catapAracta,  Terminalia  tomentosay  Rkus 
jpaniculata,  Iliptage  candicans,  Boscia  variabilis,  Grewia  lavigata,  Odina 
Jf^odier,  Alhizzia  Lebheic,  Biospyro%  burmanica,  Capparis  flavicans  (fruit), 
Sterculia  fcatida^  Baukinia  racemosa.  There  is  no  doubt  that  when 
damage  by  ^a-cutters,  pole«cutters,  and  fire  is  stopped,  the  forests  will 
recover  in. spite  of  grazing.  The  areas  now  reserved  are  naturally  the 
farthest  from  the  villages  available,  and  to  some  of  them  the  cattle  rarely 
penetrate.  From  December  till  Juno  they  graze  on  the  paddy  lands,  old 
clearings  and  ya  lands,  and  it  is  during  the  rest  of  the  year  that  they 
graze  principally  in  the  forests.  It  is  noteworthy  that  when  Biospyros 
burmanica,  for  example,  is  left  alone  by  the  ya  and  pole-cutters,  it 
succeeds  in  producing  a  crop  of  poles  by  means  of  root-shoots, 
although  it  may  be  growing  in  the  middle  of  grazing  grounds  and  it  is 
one  of  the  species  eaten.  It  is  also  one  of  the  most  plentiful  in  the 
township. 

(c)  The  prohibition  of  all  tree  cutting  in  the  reserve?  was  an  absolute 
necessity.  The  damage  done  by  the  Buiman  villager  with  his  da  A  to 
growing  forests  is  almost  incalculable.  Apart  from  ya-cutting,  trees  are 
chipped  and  hacked,  pollarded,  and  felled  everywhere,  and  when  .  felled 
arc  utilised  in  the  most  wasteful  way.  Young  poles  are  cat  and  burned 
or  used  in  the  villages  until  it  seems  marvellous  that  there  is  anything 
left  on  the  ground.  .  Petitions  were  invariably  put  in  for  house-building 
timber  and  firewood,  but  no  rights  of  this  description  were  given,  except 
in  the  case  of  a  few  salt-boilers  near  the  Myingyan  boundary  who  were 
llowei  to  cut  dead  timber  for  their  trade.  Bround  the  large  areas  of 
proposed  forest  which  conid  not  be  reserved  owing  to  the  numerous  ya^ 


it 
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are  belts  of  jangle  from  which  sufficient  timber  and  firewood  can  be 
obtained  until  the  reserves  can  recover  a  little.  The  villagers  usually 
declared  that  these  patches  of  jungle  would  not  give  them  enough 
timber  and  firewood,  but  it  is  a  question  o£  deciding,  especially  con- 
sidering the  growing  population,  whether  they  should  have  enough,  of 
finewood  at  any  rate,  now,  and  nothing  later,  or  a  restricted  supply  now 
and  plenty  of  timber  and  firewood  later. 

The  timbers  which  they  use  mostly,  when  they  can  get  them,  are  :— 
Rou8€'post9. — Pentacme  suavis,  Shorea  obtusa,  Bipterocarpns  tnber^ 
cidatus,  Xylia  dolabri/ormis,  Terminalia  tomentosa.    They 
also  use  the  following  of  necessity  : — Morinday  Sideroxylon 
tomentosum,     Acacia     leucopAlcsa,     Buchanania      latifolia^ 
Dalbergia  cultrata,  which  are  said  to  last  about  a  year,  and 
Terminalia  Oliveri  and  Biospyros  burmanica,  which  may  last 
two  years. 
Planks. — Heterophragma  sulfnretini^  Bomhax  imigney  Hymenodictyon 
excels7im,  Bipterocarpus  tuberculatus,  Biospyros  burmanica. 
The  following  list  of  minor  forest  products  used  for  food  may  also  be 
of  interest  :— 

Young  leaves. — Buchanania  latifoliay  Cordia    Myxa^    Ficus  Cunia, 

Azadirachta     indica^      Ventilago     viadraspatana ,     Cratava 

Roxburgkii,  Aganosvia  marginata. 

Fruit. --^Biospyros  burmanica,   Buchanania    latifolia,   Phyllanthua 

Emblica^    Zizyphus  Jujuba,     Terminalia    Chebula,    Eugenia 

jambolana,   Bauhinia  malabarica,  Carissa  spinaruMy  Grewia 

liBvigata,  Ficus  glomerata,  Feronia  Elephantum,  Holarrhena 

antidy  sent  erica,  Cratava  Roxburghii,  Oroxylum  indicum. 

16.  Hesults  of  the  Forest  Settlement. "^From  the   above   description 

it  will  be  readily  imagined  that  reservation  was  difficult,   and  that   only 

a  small  part  of  the  area  proposed  could  be  actually   reserved.     In  some 

cases  large  areas  had  to  be  thrown  out  as  it  was  found  that  they  were 

full  of  paddy-land  in  large  and  small  blocks  which  it  was   impossible  to 

buy  or  demarcate  out.     A  few  patches  of  paddy-land  were    demarcated 

out  from  the  body  of  the  reserves   when  it  was  found  impracticable   to 

buy  them,  especially  as  in  many  cases  the  amount  which  could  be  paid 

in  compensation  would  have  been   very  far  from  fully  ^[compensating 

the  owner  for  the  loss  of  the  land,  in  a  district  where  paddy-land   is  so 

scarce. 
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The  following  rates  were  paid  as  compensation  for  fa  lands  taken 


up: 


3rd  class  privnte  holdings 
4th    ,»        „  „  .         • 

8rd    ,»    holdings  from  thd  StAt« 
4th     »,        n  »  »t 


10  per  acre. 
^    »    >♦ 
8    f»    »» 


These  last  two  items  are  the  same  as  two  years'  revenue. 

In  the  following  table  are  shown  the  area  of  each  reserve  as  proposed^ 
the  area  of  each  reserve  as  settled,  and  the  amount  to  be  paid  as 
compensation. 


Beeerre  at  proposed. 

ArM  In 
square  miles. 

Reeerre  settled.             tqnMmSts, 

Cost. 

Myothit 

10 

1.  Gwebin                 • 

2.  Kyadu 

3 
2 

B 
500 

500 

10 

5 

1.000 

Thamyagon 

85 

3.  Palanbin      . 

4.  Tegyi 

25 
10 

32,000 
2,000 

85 

35 

34,000 

Piogadaw    • 

46 

5.  Pingadaur     . 

21 

12.000 

Lower  Tin    • 

105 

6.  Pettaw 

7.  Sotkyodaung 

8.  Saingganng 

15 

10 
12 

6,000 

4,000 
8^00 

105 

37 

13,500 

Myinde         •         •         • 

90 

9.  .Myinde 

32 

3,000 

Total 

335 

130 

63.500 
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iVb^tf.-— Only  a  small  part  of  the  proposed  Myothft  Besenre  and  aboat  balf  of 
tbe  settled  Gwebin  BenerYe  are  in  tbe  Natmaok  township:  all  except  a  small 
part  of  tbe  proposed  Tbamyagon  Reserve  was  inside  the  Natmank  townabip. 
These  parts  only  are  shown  in  the  above  table.  The  amount  of  R82,000  inoladei  a 
considerable  sum  as  compensation  for  torning  oat  tbe  Tillages  of  tbe  Palanbin. 

It  was  found  necessary  to  give  grazing  rights  over  large  areas  in  tbe 
reserves  as  they  often  came  close  up  to  villages.  No  other  rights  were 
given  except  to  cut  bamboos  and  thatching  grass  which  are  of  little 
importance.  Thus  in  order  to  make  180  square  miles  of  reserved  forest 
Government  mast  pay  H63,500  or  R488  per  square  mile. .  In  view  of 
the  extraordinary  difficulty  and  urgency  of  reservation^  this  sum^  though 
large^  cannot  be  regarded  as  excessive.  If  the  area  were  in  one  block,  it 
would  doubtless  be  very  useful  as  a  protection  against  denudation,  but  as 
it  is,  it  is  probable  that  the  separate  blocks  will  be  more  useful  as  timber 
and  fuel  reserves.  Gwebin,  Kyadu,  and  T^gyi  especially  will  be  usefal 
in  this  way  and  of  little  use  as  protection  of  the  Yin  drainage..  The 
other  six  blocks  lie  more  on  the  hills  round  the  sources  of  the  streams, 
but  Pingadaw  is  unfortunately  only  a  long  narrow  strip. 

The  following  are  approximately  tlie  areas  which  fall  within  the 
drainage  of  the  Yin  Chaung  in  the  township: — 

Square  miles. 

Kyadu 2 

Gwebin         . 3 

Palanbin 25 

Te^yi 3 

Pingadaw     .........  lo 

Pettaw 1 

Satkyodanng          ••«•....  10 

Sainggaang X2 

Myinde 32 


98 

This   will   result  in    17  per   cent,   of  the  Yin  Chaung  drainage  in  the 
township  being  covered  by  reserved  forest. 

Conclnsioii. 

17.  As  the  settlement  failed  to  form  several  large  blocks  of  forest 
to  protect  the  bead-waters  of  the  Yin  Chaung,  it  remains  to  be  seen  what 
further  steps  can  be   taken.     Prevention  of  ya  cutting  in  the  forests 
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under  Rule  19  made  under  the  Burma  Forest  Aet^  1902^  without  making 
reserves,  may  be  dismissed  as  impracticable,  beoause  every  acre  of  land 
that  can  produce  paddy  is  already  made  to  do  so,  and  if  as  are  a  necessity. 
Considering  the  area  of  the  Yin  Chaung  drainage  which  lies  within  the 
Yanfiethin  district,  we  have  42  square  miles  in  which  are  21  villages 
which  all  cut  ya9  and  own  large  herds  of  cattle.  Their  land  does  not 
suflSce  for  them,  and  numbers  of  them  come  over  to  cut  yas  and  graze 
their  cattle  in  the  Natmauk  township.  They  have  also  a  good  deal  of 
paddy-land.  It  would  therefore  be  a  very  serious  and  costly  under* 
taking  to  turn  them  out  and  attempt  to  make  the  42  square  miles  into 
reserved  forest.  As  a  continuation  of  this  blook  of  forest  it  would  be 
possible  to  acquire  a  large  block  of  country,  say  east  of  a  line  running 
due  north  from  the  north-east  corner  of  the  Gwebin  Reserve  to  the  Yin 
Chaung  watershed.  A  large  number  of  villages  could  be  broken  upi 
and  only  those  people  left  who  could  live  on  the  paddy-land,  the  whole 
area  made  into  a  reserve  and  the  paddy-land  demarcated  out.  This  area* 
including  the  42  square  miles  in  Yamethin,  would  cover  about  810 
square  miles. 

These  heroic  and  extremely  expensive  measures  appear  to  be  the  only 
way  in  which  the  Yin  Chaunc:  drainage  can  be  properly  protected. 
The  people  could  be  taken  to  the  new  land  being  opened  out  along 
canals  in  Upper  Burma,  though  they  would  strongly  object  to  any 
such  procedure.  It  would,  however,  be  very  unfair  to  prevent  them 
cutting  yas  and  leave  them  to  find  some  other  way  of  living  without 
adequate  compensation. 
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APPENDIX. 


List  of  species  found  in  tie  Natmaul  township. 

Note. — ^Jn  the  following  list  a  number  of  the  local  Burmese  names  differ  from  those 
gWen  in  the  offioial  *' Lifl(t  of  Burmese  Names  of  Trees  and  Plants,"  and  there 
are  also  some  which  do  not  teem  to  have  been  recorded  before. 


KstQnl  order. 

Soientifio  name. 

1 

BarroaM  ntme. 

Month  In 
which  flowers 
irere  oollected. 

RlMABXf. 

Dilleniaoen 

Dilienia  paryiflora    . 

linyaw     . 

... 

Anonaoeee 

Miliasa  velutina 

Thabuf.      . 

March     • 

Bare. 

Capparidacece   . 

Boecia  variabilis 

Thahmon  . 

January. 

Cappavis  horrida      . 

Nwamanithanbjet 

March.. 

„       orassifolia .         • 

SubanJrnwe 

a>    V 

. 

„        pdymorpha 

Nwa^ani  tha&byet 

l> 

„       flavicans    . 

Saungkynn 

If 

grandis      . 

Kankkwe  . 

>* 

glanca 

9*                 •                 • 

i> 

CratfBva  Bozborj^hii         • 

Kadet 

April       . 

Rare. 

Bizaces  . 

Flaoonrtia  cataphracta 

Naywe 

Febraary. 

Tamarisoacea  • 

Tamaxiz  dfoica 

Gyogyi      . 

... 

Kare. 

Dipteiooarpaoese 

Dipterocarpna  tnberoulatns 

In    .         .        . 

April. 

Fentacme  snayls 

Ingyin      • 

March. 

Shorea  obtnsa 

Thiiya 

April. 

Malvaoess 

Bombax  malabarioam 

Letpan 

February. 

„      insigne 

Didok 

March. 
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£ut  of  species  found  in  the  Natmauk  township-- ^oiAA. 


•  Natural  ordar. 

SeieDtiBe  oatne. 

Bnnntto  name. 

KoDth  in 
which  flowers 
were  collected. 

RllCABKt. 

Stercaliaces     . 

Steronlia  footida 
„       veraicolor . 
„        coloraU    • 

Letkok       . 
Shawbya    . 
Wetahaw   .         . 

March 

February 

March. 

Bare. 

!niiac€» 

Berrya  Ammonilla  • 
Grewia  ljB?igata 

Petwan     •. 
Tayaw       . 

*.■ 

Bare. 

Malpighiaceffi  . 

Hiptage  miidallota 
n       candicana  . 

^Zani        . 

Zamani  . 

Zipalan  . 
^Benw^     . 

January. 

Ba  laces. 

FeroDj'a  £lephaiitum 

Thi 

April 

J^re. 

Simarnbacea    • 

Balanites  Boiborgbii 

rJSalwe      . 
(.Subalwe  . 

April. 

Qarcgapmnata 

Chinyok    . 

March. 

Aleliace» 

Azadirachta  indica  . 
Cbakrasia  irelatina  •      ■  • 

Tttma         .      '  • 
Yinma       .         . 

March. 

Celaalracen      • 

Lophopetalnm  Wallichii  • 

Mondaing*        • 

January. 

Bhamnacess     • 

Yentilago  madi-aspatana  . 
ZiEyphos  jnjaba 

Tayawnjonnw^  . 
Zi     . 

... 

AmpelidesB 

Vitis  tepanda 

Hlesanw^  . 

March* 

iO  OllEST  RESERVATION    IK   BURMA    IN   HWfi 

List  of  species  found  in  the  Natmauk  township^^aoni^. 


Natural  order. 

Sdeniiflo  name. 

Barmese  name. 

Month  In 
which  flowers 
were  collected. 

B1X4BK8. 

SapicdacpsB 

Sclileichera  trijuga  . 

Gyo 

Maroh. 

Anacardiacesa  • 

Rhus  ptinicQlata 

I'Kaunggala 
^Pyizin    . 

••• 

Odioa  Wodier 

Nabe 

February. 

Spondias  mangifera 

Gwe 

Melanorrlioea  usitata 

Tliitsi        . 

Janaary 

Raiv. 

Baohanania  latifolia 

Lon 

... 

Bnchanania  glabra? 

Lonbo 

... 

Leguminosa^ 

1.  PapilionaceaB 

Millettia  pendola     • 

Tbinwinpaukbyu 

March. 

„       Brandiaiana 

Pingan 

»» 

,,       pulcbra 

r  Tbitpagan 
C  Tbinwinzat 

9* 

Erjtbrina  suberosa 

Katbit      . 

tt 

Spatbolobus  Roxbnrgbii   . 

Paukriwe   * 

April. 

Botea  frondosa 

Pank 

Febroary. 

„      Bcperba          . 

Paoknw^  . 

»> 

Dalbergia  onltrata  . 

Yindelk    . 

March. 

„        panicnlata 

Tabauk      • 

April. 

„        Oliveri   . 

Tamalan    • 

Marcb. 

Pterocarpus  macrooarpus  . 

Padauk     . 

April. 
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Nataral  order. 

Seientlfle  name. 

Barmese  name. 

MoDth  in 
which  floirert 
were  collected. 

RlKABSS. 

2.  Cteaalpiniesa 

CafBia  renigera 

Ngosat     . 

April. 

Baahinia  raoemoBa . 

Palao 

Marob. 

„        malabarica  P 

Obiobyit   . 

••• 

dipbyllaP 

EalanHwe 

... 

„        yariegata 

Palanbyu  . 

February. 

3.  IffimoseeB     . 

Xylia  dolabriformii           • 
Acaoia  lencopbloea    • 

Pyin         .         . 
Tanaang   • 

February. 

„      fenngineaP  • 

Taoanngsabyu   . 

... 

Rtre. 

„      Cateoba 

Sba 

••* 

Albizzia  Incida        •         • 

Thandat    . 

April. 

M       prooera       •         • 

Sit 

... 

Bare. 

„       Lebbek       . 

Eokko      . 

March 

9,       itipulata    • 

Bonmeza   . 

*•• 

Combretacea    , 

Terminalia  Chobula 

Panga 

,,, 

„          pyrifolia 

Lein          •        • 

(•• 

Bare. 

M          tomeotoaa       • 

Taukkyan 

••. 

„          Oliveri  •         . 

Tbaa 

••• 

Anogeissns  aouminata 

Yon 

February. 

MyrtocesB 

Eugenia  jaubolana 

Tbabyebyu 

January. 

)•      sp. 

Eonthabye 

•f* 

Careya  arborea 

Banbwe     • 

Marob. 

Bard. 
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List  of  species  found  in  the  Natmauh  township — contd. 


Month  Id 

Natural  order. 

SeU  Btifio  name. 

Bannese  name. 

which  flowers 
were  collected. 

HI1UBK8. 

LjthraceaB 

Lagerstroomia  tomentona '. 

'  Leza 

^  Zanngbalwe 

April.      . 

„              FlosBeginsB 

PyiDma     • 

>» 

BobiacesB 

Adina  cordifolia      • 

Hnaw        • 

*** 

Stephegyne  parvifolia 

Teiii 

. 

^          diversifolia    . 

BiDga 

... 

Hymenodiofyon  excelsam  • 

Knsan 

...' 

Rare. 

Gardenia  ol^tusifolia 

Yiugat      . 

March. 

„         turgWa    . 

Tbamiosani 

»> 

,,         fossilifiora 

Tbaminaabyu     . 

# 

„        erytbroolada      . 

Hmanni    • 

••• 

Moriuda  tiDctoria     • 

-  Nibase  . 

March. 

„    '     tomeotoM 

^ 

SapotacesQ 

Siderozjlon  tomentosum  . 

Tbitcbo     . 

... 

Ebeoaoen 

DioBpyro8  ebrettoides 

Aakebinsa 

... 

M  >       montana 

Chok 

Match. 

Bare. 

n  .       bnrmanioa 

T^.                    4 

M 

Apoojnacee 

Carissa  spiLamm     • 

Kanzat 

March. 

* , 

Holarrbena  antidysenterioa 

Lettok      . 

M 

Wrigbtia  tomoDtoea 

n            •           •• 

April. 

.  : 

Vallaris  dicbotoma  . 

Tabunwe  . 

March. 

Aganosma  marginata 

Kaungnwe 

April. 
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List  of  species  found  in  the  Natmauk  <0tt7»*^ip— contd. 


Nntoral  order. 

8cientiflo  name. 

Burmese  name. 

1 

Month  In 
which  flowert 
irer«  ooUeoted. 

RBXABX8. 

Loganiaoese      • 

Strychnoe  Nux-vomica 

Kabaung  . 

March. 

Borraginaee®  . 

CordiaMyxa  .        . 

Thanat      ^ 

March. 

Ehretialayis. 

r  Odein      . 
^Tawgon  . 

Pebraary. 

Bigooniace»    . 

DoUcliandrone  siipdlata    . 

Mahlwa     . 

January. 

Bheedii      . 

Hingatpo 

April. 

„             TelutinaP  • 

Hingat 

March. 

.  - 

Heterophragma  adenopbyl- 
1am. 

Fetthan     . 

February, 

... 

Heterophragma  sulfureum 

Kjunbo     . 

t» 

Stereospermum      neuran- 
thum. 

Thande      . 

.*• 

Oroxylnm  indicam  . 

Kyaungya 

... 

VorbenaoeaB     . 

Vitez  Hmonifolia     . 

Kyetyo      • 

••• 

Teotona  grandis 

Kyun 

— 

,,       Hamiltoniana 

Dahat       • 

AprOr-    • 

Eapborbiacesa  . 

Euphorbia  antiqaoram     • 

Tazanngpyathat . 

March. 

,,         nerfifolla 

Tazaonggyi 

u 

Nivnlia 

Tazanngmyinna  • 

»»    .       • 

Fhyllanthns  Emblioa 

Zibyu 

February. 
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list  of  ipeeies  found  in  the  Natmauk  iownship'^eonQld. 


NataiBl  ordar. 

Sciantifle  name. 

Barmeie  name. 

Month  in 
which  flow«ri 
wereoolleetod. 

Bbxabkw. 

Enphorbiaces 
^contd. 

Jatropha  mnltifida  . 
Croton  oblongifoliiu 
Homonoia  riparfa    • 

Thinbaw-kanako 
fTheyin    . 
(.Theyingado      . 
Yemahnaiog 

March. 
tt 

UImace89 

Holoptelea  iniegrifolia     . 

Pyaukseik 

Febroary. 

Moraoeo 

Fiona  Bampbii 
„     nervosa 
„      glomeraia      . 
„      Oania            .        • 

Nyanngbyo 
Nyanngpeinn^  • 
Thapan     . 
Njanngkyat 

... 

Maroh. 
••• 

Palmed   . 

PboODiz  acaalis 

Tbinbanng 

... 

GzamineiB        • 

Eambnsa  Tolda 
DendrooalamnB  strietas    • 

Tbaikwa    • 
Hmyiawa  . 

••• 
••• 

Rare. 
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T  PREFACE. 

rilHIS  publication  is  the  first  of  a  series  dealing  with  some 
of  the  more  important  Indian  timbers,  many  of  which 
are  at  present  insufficiently  known  in  commercial  circles. 
Similar  pamphlets  on  other  timbers  will  be  brought  out  from 
time  to  time,  and  will  contain  such  information  as  is  likely 
to  be  of  use  to  wood  merchants,  engineers^  architects  and 
others  interested  in  the  utilization  of  Indian  timbers. 

R.  S.  TROUP. 
Dehra  Dun, 
i  28ih  January  1909. 


NOTE  ON 

ANDAMAN  MARBLE-WOOD  OR  ZEBRA- 
WOOD. 

Dlospyros  Koradlt  Hiern. 


.    Vernacular  names.     Pecha-da,  And.;  Kala  lahri  Hind,  (in  Anda- 
mans)  ;  Thithya^  Burm.  (in  AndamanB). 

Distribution. — Throughout  the  Andamans;  also  found  in  the  Nico- 
bars  and  Coco  Islands,  (rare,  according  to  Prain,  on  Great  Coco  Island). 

Type  of  f oresti — ^The  tree  is  found  scattered  in  semi-deciduous  and 
evergreen  forests  at  elevations  of  about  50  to  800  feet^  usually  bn  low- 
lying  and  undulating  ground.  According  to  Mr.  B.  B.  Osmaston,  it  is 
never  gregarious  or  very  numerous.  Often  1  or  2  niature  trees  may  be 
found  to  the  acre/and  sometimes  more,  in  small  patches.  Mr.  Osmaston 
also  states  that  natural  reproduction  of  the  species  is  fair,  and  that  arti- 
ficial methods  of  reproduction  have  not  been  tried. 

Description  and  size  of  tree. — An  evergreen  tree  with  smooth 
thin  grey  bark.  Eurz  states  that  it  attains  a  height  of  60  to  60  feet 
with  a  clear  stem  of  26  feet  and  a  girth  of  6  feet,  but  according  to 
Mr.  Osmaston,  this  is.  only  exceptionally  the  case  in  the  Andamans,  the 
tree  reaching  a  height  of  40  to  50  feet  with  a  clear. bole  of  16  to  20  feet 
and  a  girth  up  to  5  feet. 

Size  of  timber  obtainable. — Mr.  Osmaston  states  that  logs  extract- 
ed average  about  2(  feet  mid  girth,  but  that  as  the  heartwood  is  small, 
squares  of  over  6  inches  siding  are  unobtainable.  Mr.  C.  G.  Rogers  is  of 
opinion  that  in  forest  which  has  not  previously  been  worked  squares  up  to 
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9  inches  siding  could  be  obtained.  Some  years  ago  Mr.  Heinig  report- 
ed that  it  squared  up  to  20  feet  long  with  siding  up  to  9  inches^  while 
Mr.  Ferrars  gave  the  length  as  20  feet  with  siding  up  tx>  12  inches. 
From  this  it  is  evident  that  the  larger  sized  timber  has  to  some  extent 
been  cut  out  in  accessible  localities. 

Mn.Osmaston  further  states  that  a  log  of  12  cubic  feet  would  yield 
on  an  average  only  about  1  cubic  foot  of  converted  heartwood. 
Mr.  Rogers  believes  that  with  regular  working,  resulting  in  the 
improvement  of  the  forests^  a  larger  proportion  of  good  heartwood 
could  be  obtained,  because  many  of  the  trees  now  available  are  over- 
mature^ and  full  of  &ults. 

Description  of  wood.— Marble-wood,  like  the  ''  Calamander-wood '' 
of  Ceylon  {Diospyros  quanta,  Thw.),  is  a  variegated  ebony,  the  chief  value 
of  which,  for  ornamental  purposes^  lies  in  the  remarkable  effect  produced 
by  alternating  streaks  of  black  and  grey.  Gamble's  description  may  here 
be  quoted : — ''  Wood  hard :  sapwood  grey  :  heartwood  streaked  black  and 
grey  in  more  or  less  alternate  layers,  or  rarely  quite  black.  PoreB 
small  and  very  small,  scanty.  Medullary  raifB  very  fine,  numerous, 
-uniform  and  equidistant.  Transverse  bars  very  fine,  numerous^  irregular^ 
feint." 

I  have  had  an  opportunity  of  examining  a  number  of  specimens  of  the 
wood,  with  special  regard  to  variations  in  marking.  The  grey  markings 
are  of  various  shades  and  sometimes  have  a  pinkish  tinge.  The  dark 
markings  also  vary  in  intensity,  merging  from  jet  black,  sometimes 
with  a  deep  purplish  tint,  into  brown  or  greyish  brown.  The  greater  the 
contrast  between  the  dark  and  light  markings  the  handsomer  is  the 
specimen. 

In  many  planks  the  dark  and  light  markings  are  in  the  form  of  more 
or  less  regularly  alternating  longitudinal,  often  concentric  bands,  so  that 
if  a  log  be  sawn  in  a  longitudinal  direction,  particularly  along  a  radius, 
a  '^  zebra  '^  tjrpe  of  marking  is  obtained  (vide  specimens  1  to  6  in  the 
plate).  The  '^  marble''  form  of  marking  shown  in  specimens  11  and  12 
of  the  plate  are  obtained  by  sawing  at  an  angle  to  the  vertical  plane. 
''  Marble  "  tjrpes  of  marking  are  also  caused  through  the  black  markings 
occurring  in  large  masses  or  irregular  blotches  (as  in  specimens  14  and  lb), 
or  by  ^  black  knots  in  the  wood  (as  in  specimen  13).  These  black  knots, 
unlike  the  knots  in  many  woods^  do  not  usually  affect  the  homogeneity 
of  the  wood  or  interfere  with  sawing  or  planing.     Specimens  7  to  10 
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show  transition  forms  between  the  ''zebra"  and  ''marble''  types  of 
marking. 

Mr.  Herbert  Stone's  report. — In  1907  I  sent  a  sample  of  marble- 
wood  to  Mr.  Herbert  Stone,  of  Birmingham,  the  well-known  specialist  on 
timbers.  He  has  kindly  examined  the  specimen,  and  reports  as  follows 
on  it : — 

"  This  wood  is  well  known  to  turners  and  makers  of  '  Tunbridge- 
ware,  *  but  it  is  surprising  how  rarely  one  sees  it  in  use.  I  cannot  recall 
having  seen  a  piece  of  furniture  in  which  Marble- wood  was' used. 
Nevertheless,  it  is  highly  spoken  of  by  men  in  the  trade,  and  I  suspect 
that  the  irregularity  of  the  supply,  coupled  with  high  price,  may  have 
something  to  do  with  its  limited  use.  I  do  not  doubt  that  all  that 
can  be  sent  over  here  will  be  readily  purchased.  The  specimen  is  a  very 
good  sample  and  quite  marketable.  The  greater  the  contrast  between 
the  alternate  bands  of  Ebony  and  Whitewood,  the  more  valuable  it  will 
be,  and  I  suggest  that  logs  in  which  the  lighter  bands  are  too  i)rown 
should  be  carefully  weeded  out.  We  are  now  so  much  accustomed  to 
seeing  Ebony  opening  brown,  that  logs  of  Marble-wood  in  which  the 
bands  are  not  quite  white  will  be  taken  for  a  very  inferior  Ebony,  and 
the  trade  will  be  prejudiced.  Ebony,  now-a-days,  is  not  so  black  as  it  is 
painted,  or  rather  stained.  I  found  the  sample  hard  to  saw,  as  might  be 
expected,  hard  to  plane,  but  coming  up  to  almost  a  natural  polish,  and 
excellent  to  turn.  It  is  a  true  turner's  wood  and  is  not  nearly  so  brittle 
as  Ebony.  Polish  makes  the  black  parts  blacker,  which  is  good,  but  it 
also  makes  the  brown  bands  browner,  which  is  bad.  It  needs  a  little 
study  and  special  treatment.  The  effect  when  polished  is  very  fine. 
Laslett  says  that  it  is  one  of  the  handsomest  timbers  in  the  worlds  and 
I  fully  agree  with  him. " 

I  might  add,  with  reference  to  the  working  qualities  of  the  wood, 
that  a  furniture-maker  to  whom  I  submitted  samples  in  India  found 
it  by  no  means  difficult  to  work,  as  compared  with  many  other  Indian 
woods. 
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■     :  :WeI(plifc— The*wdght  per  cubic  foot  has  been'  ascertained  from  the 
following  specimens,  all  of  which  were  thoroughly  seasoned  : —  • 


serial 
No. 


2 
8 


6 
6 

7 

8 

9 

10 


Ifuaom 

sp«elin«o  No* 

Forest 

College, 

Dehn  Don. 


6   521 


B220d 
B2498 


B5208 

B5209 
B  5210 
B5264 

B5265 
B6266 


From  whom  receiTod. 


Wo?ght  in 

llM.per 

eab.  foot. 


General  Baiirell. 


Home,  187*.  No. 
15. 


Deputy  CoDLer- 
vator  of  Forests, 
Audamans. 


Ditto. 

I 
Ditto.  j 

i 
B.  B.  OsmastoD^ 
1907. 

Ditto. 

Ditto.  I 

Ditto. 


62 


Colonel  Ford,  ]86((        57 


66 


54 

66 
57 
56 

68 
67 
59 


BB1I4BU. 


These  two  apecimens  are  mentioned 
in  Gamble's  "  Manual  of  Indian 
Timbers,"  1902,  page  458. 
The  weights  have  been  cheolced 
and  found  to  agree  exactly  vrith 
Gamble's  figures. 

The  weight  of  this  specimen  is  giyen 
by  Gamble  as  80  fbs,  per  cub.  foot, 
but  on  ch^ckuDig  I  fiud  it  to  be  66 
fi5s.  Possibly  the  original  weight 
may  have  been  obtained  %vhen  the 
specimen  was  green  and  therefore 
heavier. 

No.  44  in*£verett's  Memorandum  on 
Mechanical  Tests  of  some  Indian 
Timbers,  Forest  Bulletin  No.  6, 
1906. 


No.  45  in 
No.  46  in 
Sap  wood  only. 


ditto, 
ditto. 


Heartwood  only. 

Heattwood  predominates. 

Piece  subsequently  cut  into   small 
specimens. 


The  average  weight  works  out  at  61  lbs.  per  cubic  foot  (excluding 
Nos.  7  and  8  which  consist  only  of  sapwood  and  heartwood  respectively). 
Nos.  1  to  6,  9  and  10  may  be  taken  as  normal  specimens.  Nos.  3  to  6 
and  10  contain  approximately  equal  amounts  of  heartwood  and  sapwood 
{i.e.  dark  and  light  streaks),  Nos.  1  and  9  contain  more  heartwood  than 
sapwood  and  No.  2  rather  more  sapwood  than  heartwood. 
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*  Strength. — In  1906  Professor  Everett,  of  Sibpur  Bnglneeriug 
College/  published  the  following  results  of  tests  carried  out  on  three 
specimens  of  marble-wood  : — 


No.  In  E«6r«U's  Memo  ^  ^i^'J"tV?S5'^ 
OD  Meehanieal  Tests  of      ffSff  iSr  i^^i^ 
some  lodUn  Timbexs.      ^^^•'iSShj,^""* 

Croihing  BtTdngth 
along  the  grain 
(tonii  per  sqasn. 
ftiob). 

Bonding  stmiirth 

<tons  per  sqnuro 

inch) . 

StiffoMsfrom 
bending  te^ts,  E. 
itoDS  per  oqaare 

44 

45 
46 

Average     • 

1-000 
0-990 
0-848 

0-946 

3-78 
4*24 
3-98 

4-00 

4*34 
6-19 
5-84 

4-99 

724 

795 
900 

m 

These  figures  are  higher  than  those  obtained  at  the  same  time  for  teak 
in  all  four  classes  of  tests. 

Seasoning  qualities. — Messrs.  Heinig  and  Ferrars  say  the  wood  is 
difficult  to  season  and  is  liable  to  shrink  and  warp  ;  Mr.  Osmaston  adds 
that  it  is  liable  to  split  and  warp  if  felled  green.  Undoubtedly  it  requires 
great  care  in  seasoning,  but  the  marble-wood  planks  which  I  have 
received  from  the  Andamans  have  shown  less  tendency  to  warp  and  split 
than  planks  of  several  other  Indian  woods.  I  selected  one  of  these  marble- 
wood  planks  and  carefully  measured  its  volume  by  means  of  a  Xylometer 
in  November  1907  and  again  a  year  later;  the  shrinkage  was  only  0'2per 
cent.,  which  is  practically  negKgible.  The  plank  was  a  seasoned  one,  and 
the  experiment  would  indicate  that  after  seasoning  there  should  be  little 
fear  of  shrinkage  with  age. 

So  far  the  marble-wood  logs  in  the  Andamans  have  always  been  kept 
in  the  sea,  and  the  wood  has  therefore  never  had  a  chance  of  being 
seasoned  in  any  other  way.  It  is  possible  that  girdling  some  time  before 
felling,  or  dry  seasoning,  may  have  a  better  efifect  on  the  timber  than 
salt-water  seasoning.  In  any  case  it  would  appear  necessary  to  season 
thoroughly  before  converting  into  scantlings  of  small  size. 

Hethodof  working  and  extrAction.<— The  trees  have  hitherto  been 
marked  for  felling  under  a  rough  selection  system,  the  number  felled  per 
annum  depending  on  the  demand  for  the  time-being.  The  work  of  felling 
and  extraction  is  carried-  out  departmentally  by  the  Forest  Department 
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with  convict  labour.  So  &r  the  wood  has  always  been  extracted  in  the 
rounds  the  logs  being  dragged  by  elephants  or  buffaloes  to  the  nclarest 
creek  and  then  floated  down  to  the  saw-mills  by  means  of  bamboos  or 
lighter  logs.  There  are  no  great  difficulties  attending  extraction,  but 
the  greatest  drawback  lies  in  the  fact  that  of  12  cubic  feet  extracted  11 
are  waste  wood  and  only  fit  for  fuel.  Mr.  Osmaston  suggests  dragging 
out  the  logs  in  short  lengths  of  say  6  feet,  by  buffaloes,  or  trying  hand 
sawing  in  the  forest  to  reduce  the  bulk  of  the  wood  extracted. 

Onttarn* — Until  the  forests  of  the  Andamans  and  neighbouring 
islands  have  been  further  explored  it  will  be  impossible  even  approxl* 
mately  to  estimate  the  future  outturn.  Mr.  Osmaston  estimates  that 
under  present  conditions  of  working  some  500  cubic  feet  of  heartwood 
per  annum  will  be  available  for  export.  Hitherto  about  100  logs  per 
annum  have  been  extracted,  all  of  which  have  been  used  locally. 

Demand.— So  far  the  wood  has  not  been  regularly  exported,  but  has 
been  supplied  locally  to  the  Government  Workshops  *  at  Port  Blair. 
Samples  have  been  sent  to  England  and  elsewhere  from  time  to  time  in 
the  past,  but  there  has  been  no  regular  trade  in  the  wood.  Some  sample 
planks  were  sent  some  years  ago  to  Messrs.  Halle's  pianoforte  factory  for 
piano  cases,  but  no  report  regarding  them  was  ever  received. 

Prloe. — The  price  at  which  the  wood  has  been  supplied  to  the  Govern- 
ment Workshops  at  Port  Blair  is  Rs.  90  per  ton  of  50  cubic  feet, 
which  is  far  too  low,  as  it  does  hot  even  pay  the  cost  of  extraction. 
Mr.  Osmadton  considers  that  it  would  probably  cost  the  Forest  Depart*- 
ment  Rs.  4  per  cubic  foot  of  heartwood  f.  o.  b.  Port  Blair,  and  that  in 
order  to  be  remunerative  the  price  should  be  fixed  at  about  Rs.  6  per 
cubic  foot  of  heartwood. 

A  small  trial  consignment  of  8*5  cwt.  sent  home  and  sold  by  auction 
by  Messrs.  Churchill  &  Sim  in  London  in  1878  fetched  £  2-15-0  per  ton 
weight.  Regular  consignments  at  the  present  day  would  probably  bring 
a  much  Tiigher  price. 

Uses  of  the  wood. — The  wood  is  used  entirely  for  ornamental 
purposes,  for  which  it  is  one  of  the  handsomest  woods  in  the  world.  It 
is  particularly  suitable  for  cabinet-work,  ornamental  furniture,  walking- 
sticks,  fancy  boxes,  carving,  turning,  inlaid  work,  picture-frames' and 
bther  siinilar  articles. . 

Enquiries  regardiDg  the  timber. — Enquiries  regarding   the  timber 
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should  be  addressed  either  to  the  Deputy  Conservator  of  Forests,  Port 
Blair,  Andamans,  or  to  the  Imperial  Forest  Economist,  Dehra  Dun, 
United  Provinces,  India. 

I  am  much  indebted  to  Mr.  B.  B.  Osmaston,  formerly  Deputy  Con- 
servator of  Forests  in  charge  of  the  Andamans,  for  a  great  deal  of  the 
information  given  above,  while  Mr.  C.  G.  Rogers,  also  at  one  time  in 
charge  of  the  Andamans  forests,  has  also  kindly  supplied  me  with  many 
facts  regarding  the  tree  and  its  timber. 

I  am  also  much  indebted  to  Mr.  G.  T.  Wrafter,  formerly  Extra- 
Assistant  Conservator  of  Forests  in  the  Andamans,  for  a  useful  note  on 
the  subject  of  Andaman  Marble- Wood. 
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PREFACE. 

THE  collection  of  statistics  relating  to  the  development  of 
the  principal  Indian  timber  species  froms  for  the  next 
twenty  years  probably  the  most  important  duty  of  the  officers 
connected  with  the  working  plans  branch  of  the  Imperial 
Forest  Research  Institute. 

So  far  a  certain  number  of  figures  have  been  collected  by 
forest  officers,  but  on  such  varying  basis  for  different  provinces 
and  with  so  little  regard  for  the  uniformity,  which  is  essential 
for  collating  the  statistics,  that  the  utilisation  of  the  work  done 
is  not  always  possible. 

Until  a  uniform  procedure  is  introduced  for  the  whole  of 
India  and  experimental  work  is  carried  out  and  directed  on 
identical  lines,  it  will  be  impossible  to  compare  and  bring  to- 
gether data  collected  by  various  investigators  working  on  the 
same  species  throughout  the  department. 

With  this  object  in  view  a  series  of  experiments,  and  the 
rules  governing  the  experiments,  have  been  drawn  up  in  the 
hope  that,  after  their  details  have  been  discussed  by  Conserva- 
tors, they  will  be  recognised  as  the  standard  rules  for  collecting 
statistical  data  regarding  the  development  of  the  principal 
timber  trees  in  India,  and  the  registers  as  prescribed  will  be 
employed  for  recording  the  results. 

The  work  of  collecting  statistical  data  which  may  be  under 
taken  directly  by  officers  of  the  Imperial  Forest  Research 
Institute  during  the  next  few  years  will  necessarily  be  somewhat 
restricted.  But  it  is  evident  that  if  the  procedure  to  be  follow- 
ed in  each  case  be  carefully  prescribed  and  adhered  to,  the 
investigations  due  to  the  officers  of  the  Imperial  Forest  Research 
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Institute  may  be  largely  supplemented  by  those  carried  out  by 
independent  workers. 

To  arrive  at  the  cubic  contents  of  logs  from  girth  and  length 
measurements  the  use  of  Rai  Kunhya  LalFs  tables  has  been 
prescribed,  as  given  in  his  ''Useful  rules  and  tables  relating  to 
measurement  of  timber/'  printed  at  the  Thomason  Civil  En- 
gineering College  Press,  Roorkee.  These  tables  are  based  on 
the  mean  quarter  girth  squared. 
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THE  COLLECTION  OF  STATISTICAL 

DATA    RELATING  :  TO   THE   PRINCIPAL 

INDIAN  SPECIES. 


INTRODUCTORY. 

The  variens  methods  of  procedure  followed  in  collecting  statistical 
data  relating  to  the  more  important  Indian  species  may  be  classified 
under  two  heads,  namely  : — 

1.  The  measurement  and  observation  of  single  standing  trees  and 

whole  standing  crops  growing  in  experimental  (or  sample) 
plots. 

2.  The  analysis  and  measurement  of  single  felled  trees. 

The   trees  and   crops   taken  under  observation  may  again  be 
divided  according  to  their  method  of  formation  into  ; — 

1.  Seedling  trees  or  crops,  and 

2.  Coppice  shoots  or  crops. 

Accordingly  the  subject  may  be  dealt  with  under  the  following 
heads : — 

I.— THE  ANALYSIS  AND  MEASUREMENT  OF  SINGLE  FELLED 

SEEDLING  TREES. 

1. — The   determination   of   the  rate    of   girth  mcreraent  by  ring 

countings. 
2. — The  preparation  of  volume  tables. 
3. — The  preparation  of  tables  of  form  factors. 
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IL- -EXPERIMENTAL  (OR  SAMPLE)  PLOTS  IN  HIGH  SEEDLING 

FORESTS. 

1, — The  determination  of  the  rate  of  girth  and  height  increment 
of  selected  type  seedling  trees,  growing  in  an  even-or 
uneven- aged,  artificially  thinned  or  unthinned  crop. 

2. — The  determination  of  the  rate  of  girth,  height  and  volume 
increment  of  even-aged,  pure  or  mixed,  artificially  thinned, 
or  unthinned  seedling  crops  :  as  well  as  the  number  of  btems 
per  unit  of  area  at  different  ages. 

3. — The  determination  of  the  percentages  of  stems  in  CAch  girth 
class  which  pass  into  the  next  highest  in  an  uneven-aged 
(Selection)  high  forest  within  the  calculated  average  period. 

4. — The  determination  of  the  rate  of  natural  ^  thinning  in  an  even- 
aged  crop,  and  the  effect  of  thiimings  of  various  intensity  on 
the  rate  of  girth,  height  and  volume  development  of  single 
trees  and  crops. 

III.— EXPERIMENTAL  PLOTS  IN  COPPICE  WOODS. 

1. — The  determinationof  the  rate  of  girth  and  height  development  of 
selected  type  coppice  shoots,  the  clumps  being  artificially 
thinned  or  unthinned. 

2. — The  determmation  of  the  rate  of  girth,  height  and  volume 
increment  for  different  rotations  of  even-aged,  pure  or  mixed 
coppice  woods ;  the  clumps  being  artificially  thinned  or 
unthinned. 
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CHAPTER  I. 

THE  EXAMINATION  AND  MEASUREMENT  OF  SINGLE  FELLED 
TREES  AND  THE  STUMPS  OF  FELLED  TREES. 

Section  L — Ring  Countings. 

Object  of  experiment. 

The  object  of  ring  countings  is  to  determine  the  rate  of  mean  annuaj 
girth  increment  in  each  girth  class  of  single  trees  which  have  grown  up 
under  given  conditions  ;  that  is  the  number  of  years  taken  to  grow  from 
one  given  girth  class  to  one  higher ;  and  consequently  the  number  of 
years  (rotation)  required  to  produce  under  given  conditions  trees  of  given 
girths.  It  is  evident  that  such  data  can  only  be  obtained  from  species 
showing  distinct  (true)  annual  rings. 

Selection  of  stumps. 

In  the  case  of  all  forests  under  systematic  working,  ring  countmgs 
should  be  confined  to  the  year' s  felling  area.  Wherever  fellings  are  being 
carried  out  in  accordance  with  the  provisions  of  sanctioned  working- 
plans,  the  rings  on  the  stumps  of  a  certain  number  of  the  felled  trees  should 
be  counted.  The  ring  countings  will  therefore  usually  bear  on  trees  of 
the  higher  girth  classes ;  but  ring  countings  should  not  be  confined  to 
these  ;  stumps  of  trees  of  all  girths,  when  available,  will  be  taken  into  con- 
«ideration.  The  upper  section  of  the  stump  should  show  a  clean  cut, 
which  may  if  necessary  be  made  clear  by  the  use  of  an  adze. 

Only  the  stumps  of  trees  of  normal  growth  should  have  their  rings 
counted  ;  and  not  those  whose  growth  has  been  stunted  by  suppression, 
or  for  other  reasons. 

Similarly,  ring  countings  will  not  be  made  on  stumps  with  very  ex- 
centric  growth. 

The  aspect,  the  soil  and  the  nature  of  growth  surrounding  each  stump 
will  be  carefully  recorded  in  the  remarks  column  of  the  prescribed  register. 

Ring  countings. 

Ring  countings  will  be  made  along  a  mean  radius  ;  the  mean  radius 
being  calculated  from"  the  mean  diameter,  which  will  in  its  turn  be  the 
mean  of  the  longest  and  shortest  diameter. 
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The  number  of  rings  along  each  inch  of  the  mean  radios  will  be  care- 
folly  coonted  from  centre  to  periphery  and  recorded  in  the  prescribed 
form,  Form  A. 

The  thickness  of  the  Sapwood  and  Bark  will  also  be  recorded  along 
the  mean  radios. 

Register  of  ring  countings. 

A  register  of  ring  coontings  in  prescribed  Form  A  will  be  maintained. 
'  The    data'  so    collected  will    be  collated  and  poblished  from    time 
to  time. 
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Rules  for  the  carrying  out  of  ruig  countings. 

Rule  1, — Only  stumps  of  sound  normally  grown  trees  will  be  selected 
for  ring  countings.. 

Ruk  2. — As  a  rule  ring  countings  will  be  made  of  a  certain  number  of 
stumps  situated  in  the  felling  area  of  the  year. 

Rule  3. — The  rings  wilt  be  counted  on  a  mean  radius,  inch  by  inch, 
from  centre  to  periphery  consecutively,  as  given  in  the  sample  form. 

The  mean  radius  will  be  obtained  by  taking  the  mean  of  the  longest 
and  shortest  diameters  without  bark  and  dividing  this  by  two,  and  laying 
this  radius  out  on  the  stump.  The  wood  along  the  mean  radius  will  be 
smoothed  with  an  adze  or  other  instrument. 

Rule  4, — The  thickness  of  sapwood  and  bark  along  the  mean  radius 
will  be  recorded  in  inches  and  decimals  of  an  inch. 

Rule  5. — A  steel  tape  will  be  used  for  recording  these  statistics. 

Rule  6, — The  nature  of  the  soil,  aspect,  elevation,  surrounding  tree 
growth  (^.gf.,  height  corresponding  to  given  girths,  etc.),  in  the  vicinity 
of  the  stump  will  be  recorded  in  the  remarks  column  of  the 
prescribed  roister. 

Rule  7, — A  roister  in  prescribed  I'orm  A  will  be  maintained ;  and 
the  data  so  collected  will  be  collated  and  published  from  time  to  time. 
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PRESCRIBED  FORM  A— REGISTER  OF  RING  COUNTINGS  AND 
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Section  2. — The  Preparation  of  volume  tables. 
Object  of  erperiment. 

Volume  tables  show  the  average  contents  of  standing  trees  of  different 
sizes  ;  they  are  used  to  estimate  the  yield  of  wood  and  timber  for  given 
localities  ;  but  they  are  intended  only  for  estimating  a  large  number 
of  trees.  The  data  so  collected  may  also  be  used  for  calculating  the  age 
at  which  the  mean  annual  volume  increment  of  single  trees  culminates. 

Volume  tables  may  be  prepared  to  show  the  total  volume  of  trees  of 
different  «izes  ;  or  the  volume  of  timber  and  smallwood  separately  for 
the  whole  tree  or  for  the  stem  only  ;  or  the  volume  of  merchantable  tim- 
ber ;  or  the  outturn  which  may  be  expected  in  logs  or  planks  of  a  given 
size  or  other  grades  of  timber.  In  each  case  it  is  essential  that  an  exact 
definition  of  ^^  timber, ^^  ^^  smalltvood,^^  and  "  graded  timber  "  be  given. 

As  to  the  exact  form  of  volume  table  which  should  be  prescribed  for 
India,  opinions  will  vary  considerably,  since  on  the  one  hand,  no  scienti- 
fic definition  of  "  timber^  ^  as  compared  with  **  sm^Uwood  "  has  yet  been 
accepted  in  India,  and  on  the  other  hand  no  regular  well  established 
markets  exist  which  would  naturally  prescribe  the  size  of  the  different 
grades  of  timber.* 

Collection  of  data. 

For  the  present  it  is  suggested  that  data  be  collected  shewing  for^ach 
tree  : — 

(a)  The  girth  at  breast  height  (4'  6"  from  ground). 
(6)  The  number  of  rings  at  base. 

(c)  The  total  height. 

(d)  The  volume  of  stem  timber  (i.e.,  timber  over  24^^  in  girth). 

(e)  The  length  of  merchantable  bole  in  feet. 

(/)  The  volume  of  merchantable  bole  in  solid  cubic  feet. 
ig)  The  outturn    of  merchantable  timber  in  scantlings  (e,g,,  M.  G. 
Sleepers,  B.  G.  Sleepers,  or  other  scantlings). 

In  addition,  when  possible,  figures  will  also  be  collected  showing 
separately — 

(h)  Total  volume  of  timber  (wood  over  24  inches  in  girth). 

*  As  a  tentative  measure  it  is  proposed  to  prescribe  for  scientific  investigations  a 
girth  of  24  mohes  as  separating  timber  from  smallwood. 
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(i)  Total  volume  of  smallwood  (wood  under  24  inches  in  girth). 
(j)  Total  volume  of  tree  timber  plus  smallwood. 

By  *'  timber  "  will  be  understood  all  wood  over  24  inches  in  girth: 
whilst  ^^  sfnallwood  "  will  include  all  material  below  this  girth. 

The  definition  of  **  merchantable  bole,"  "log,"  and  "scantling" 
will  vary  in  different  localities ;  but  in  each  case  a  correct  definition  of 
each  of  these  terms  should  be  given  in  the  register  in  which  the  data  col- 
lected are  recorded. 

Measurevmnt  of  trees. 

The  measurements  will  only  bear  on  sour^  average  trees ;  and  as  a 
rule  the  collection  of  statistical  data  herein  prescribed  will  be  restricted 
to  trees  felled  in  the  coupe  of  the  year. 

(i)  Measurefnent  of  the  cubic  contents  of  stem  timber,— T^e  volume  of 
the  stem  up  to  a  girth  of  24  inches  will  be  calculated  by  cutting  up  the 
tole  into  suitable  lengths,  the  volume  of  each  being  taken  as  equal  to — 

(Mid^Birth)«x  Length; 
Rai  Kunhya  Lall's  tables  being  used  for  working  out  results. 

{ii)  Measurement  of  the  solid  contents  of  smallmood, — All  wood  below 
24  inches  in  girth  will  be  cut  up  into  short  lengths  and  carefully  stacked  ; 
the  stacked  contents  being  converted  into  solid  cubic  feet  by  the  use  of 
co-efficients.  Where  no  local  cc -efficients  exist  they  should  be  ascer- 
tained from  actual  Xylometer  measurements  and  recorded  for  future  use. 

{Hi)  Measurement  of  merchantable  bole, — The  definition   of   "mer- 
chantable" bole  will  vary  in  different  localities.    It  is  essential  that  a 
precise  definition  be  entered  in  each  case  in  the  prescribed  register,  Form 

B. 

The  volume  of  utilizable  bole  will  be  calculated  from  the  formula-^ 
(Mid-girth^a^  Length; 

Rai  Kunhya  Lall's  tables  being  used  to  work  out  results. 

(it;)  Outturn  in  Scantlings, — In  localities  where  the  timber  is  sawn 
up  into  sleepers  or  other  scantlings,  the  exact  outturn  of  such  scantlings 
in  numbers  and  in  cubic  contents  should  be  recorded.  The  exact  size 
and  volume  of  the  different  grades  of  scantlmgs  obtained  should  be  fully 
recorded. 
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Rides  for  measuring  trees  for  preparation  of  volume  tables. 

Rule  1. — Only  trees  of  sound  average  growth  will  be  selected  for  mea- 
surement. 

Rule  2, — Trees  ior  measurement  will  be  selected  frcma  among  those 
marked  lor  fellings  in  the  coupe  of  the  year. 

Rule  3. — The  bole  of  the  tree  when  felled  will  be  divided  into  2  por- 
tions at  the  point  where  it  girths  24^^  over  bark,  the  portion  above  this 
girth  being  treated  as  "  timber  "  and  the  rest  as  "  smaUwood-'^ 

Rule  4, — The  volume  of  the  stem  timber  will  be  calculated  by  divid- 
ing the  bole  into  sections  of  convenient  length  depending  on  size  and 
taper  of  log,  and  calculating  the  volume  of  each  section  from  Rai 
Kunhya  Lall's  tables  by  the  formula  :  (^\^^^yx  length. 

Rule  5, — The  volume  of  the  smallwood  (if  required)  will  be  calculated 
by  stacking  and  the  "Xylometer"  method,  or  by  co-efficients,  if 
available. 

Rule  6. — ^When  the  bole  timber  is  converted  into  scantlings  the  size 
and  volume  of  scantlings  should  be  recorded  and  the  results  entered  in 
the  prescribed  register.  Form  B. 
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Section  3. — Form  Factors. 

Object  of  experiment. 

Form  Factors  are  used  to  determine  the  actual  volume  of  trees  when 
girth  and  height  are  known.  They  may  be  prepared  from  girth  measure- 
ments taken  at  any  height  from  the  ground  ;  and  they  may  relate  to  the 
whole  volume  of  the  tree  (timber  only  or  timber  and  smaUwood),  or  to 
the  volume  of  stem  timber,  or  to  the  volume  of  merchantable  timber  only. 

For  India,  it  will  be  advisable  to  prescribe  the  preparation  of  form 
factors  based  on  measurements  made  at  breast  height,  or  i^6"  from  the 
ground  (that  is  *'  artificial  "  form  facton^) ;  and  they  should  as  a  rule 
relate  only  to  stem  timber  above  24''  in  girth. 

In  addition  merchantable  timber  form  factors  may  also  be  prepared, 
based  on  the  minimum  size  of  timber  which  can  be  disposed  of  in  the 
local  market. 

It  must  be  remembered  that  form  factors  can  only  be  applied  in 
calculating  the  volume  of  a  number  of  trees  ;  and  that  they  must  be 
founded  on  a  very  large  number  of  measurements.  The  form  of  indivi^ 
dual  trees  varies  so  much  that  a  satisfactory  average  cannot  be  obtained 
unless  a  very  Isrge  number  of  trees  is  measured. 

CahiUation  of  form  factors. 

Only  sound  trees  will  be  selected  for  measurement,  and  the  experi- 
ments will  usually  bear  only  on  such  tnes  as  may  be  felled  in  the  coupe 
of  the  year. 

The  stem  timber  form  factor  will  be  calculated  from  the  formula — 
Stem  timber  form  f af^tor  — ^^*"^^  ^"'""^  **^  '^^"^  **'°^' '°  »^"^  ^"'^^^  ^^* 

*Sectional  area  at  breast  height x  total  height  of  trje 

The  actual  volume  of  stem  timber  will  be  obtained  by  multipl3dng 
the  («i!i|i£i5)^  of  each  section  by  the  length  of  each  section  of  the  stem, 
up  to  a  minimum  girth  of  24  inches  over  bark. 

The  table  of  form  factors  to  be  prepared  will  show  the  fc  rm  factors 
corresponding  to  given  girths  or  heights. 
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Register  of  form  factors. 

The  measurements  taken  will  be  recorded  in  the  following  prescribed 
register  Form  C  : — 


SerUl  No. 
of  tree. 


Total 
height 
of  tree. 


Feet. 


Qirthof 
hreast 
height. 


Sectional         i  Volnmeof     ,      Actual 

area  at  breast      Cylinder  =:      (measured) 

height.       ;  I  volnmeof 

/  G  \2  I  ^  \^  Btem  timber 

V  4  /  at4'6'  .  ^4  /   xH.  '  above 24" 

glrUu 


Inches.    '  Square  Inches. 


Cubic  feet. 


Stem 
Timber 

Form 
Fttctor. 


BXMARKS. 


From  the  prescribed  register,  Form  C,  a  Table  of  Stem  form 
factors  will  be  prepared  in  prescribed  Form  D  by  the  graphic 
method,  viz. — 


Hbiobt  in  Fkst. 

Girth  Breast- 

height  in  inohi  8. 

40 

60        CO 

1 

70       80        90 

100 

110 

120 

Average  Stem  Timber  Form  Faetors. 

24 

SO 

36 

1 

42 

48 

64 

60 

66 

72 

[ 

78 

j 

84 

1 

90 

1 
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Rules  for  the  Preparation  of  Form  Factors. 

Ride  1. — Only  trees  of  sound  average  growth  will  be  selected  for 
measurement  for  the  purpose  of  preparing  fonn  factors. 

Rvk  2. — The  selected  trees  will  be  among  those  marked  for  felling  in 
the  year's  coupe. 

Rule  3, — Only  the  portion  of  the  bole  over  24''  girth  (with  bark)  will 
as  a  rule  be  taken  into  consideration. 

Rule  4, — The  volume  of  the  stem  timber  will  be  calculated  by  divi- 
ding the  bole  into  sections  and  calculating  the  volume  of  each  section  by  ' 
the  formula  :  (Mw-girthj*  ^^  length  ;  Rai  Kunhya  Lall's  tables  being  used. 

Rule  5. — The  volume  of  the  tree  treated  as  a  cylinder  will  be  calcula- 
ted from  the  formula  (-^ )  X  H  ;  where  Q=:girth  at  breast  Height  and'^ H 
the  length  of  the  bole  in  feet  up  to.  the  point  where  girth  is  2i'\  * 

Rule  6. — The  results  of  measuremr  ^s  will  be  recorded  in  the  pre- 
scribed register,  Form  C. 

Rule  7. — ^From  the  data  recorded  in  register  Form  C,  a  Table  of 
Stem  Form  Factors  will  be  prepared  by  the  '••aphic  method  and 
entered  in  prescribed  'Form  D. 
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PRESPRIBED  FORM  C— REGISTER  OF  FORM  FACTORS. 
Measurement  of  Type  Trees. 

Name  of  Rangp. 

Name  of  Working-Circle 


Serial 
Number 


Number 
of  Com- 


of  tree. '  portment. 


Total    Girth  (G) 
height  I  at  breast 
(H)  of       height 
tree  in  j       in 

feet.    '  inohes. 
I 


Sectional 

area  at 

breast 

height 

at4i'. 


Volume 

of 
Crlinder 

;_f-).xH 

in  oubio 
feet. 


Actual 

measured 

volume 

of  stem 

timber 

aboye 

24"  girth 

in  cubio 

feet. 


Stem 

timber 

form 

factor. 


Bbkabkb. 
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PRESCRIBED  FORM  D— TABLE  OF  STEM  FORM  FACTORS. 


Girtb  breast 

HSIOHff  IN 

FlBT. 

height  in  inches. 

40 

60 

CO 

70 

80 

90 

100 

110 

120 

Average  Stem  Timber  Form  Fwi«n 

• 

so 

36 


48 
64 
60 


72 

78 
84 
90 


m  ■ 
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€HAPT£R  IL 

RELATING  TO  EXPERIMENTAL  PLOTS  IN  HIGH  FORESTS. 


Section  L — ^The  collection  of  data  relating  to  the  rate  of 

GIRTH  (or  diameter)  AND  HEIGHT  INCREMENT  OF  SELECTED  TYPF, 
SEEDLING  TREES  GROWING  IN  EVEN- OR  UNEVEN- AGED,  THINNED  OR  UN- 
TfllNNEDy   SEEDLING  CROPS.* 

Object  of  Experiment. 

The  object  of  such  an  experimental  area  is  to  determine  the  mean 
annual  girth  increment  of  the  trees  in  each  girth  class  growing  under  given 
conditions ;  that  is,  the  period  spent  in  each  girth  class ;  and  hence  the 
number  of  year^  (rotation)  required  to  produce  under  those  conditions 
trees  of  given  girths.. 

Selection  of  plots  and  trees. 

Selection  of  plots  and  trees. — ^In  order  that  these  objects  may  be  achieved 
two  conditions  are  necessary  : — 

(i)  The  individualfli  selected  for  measurements  should  be  healthy, 

vigorous,  and  normally  developed  trees,   which  are  likely  to 

put  on  a  normal  (or  average)  increment  during  their  passage 

through  the  girth  class  to  which  they  belong. 

(ti)  Treesrepresentative  of  all  the  girth  classes,  should  be  selected   in 

order  that  the  mean  annual  increment  of  each  girth  class  may 

(if  required)  be  separately  determined.f 

It  is  evident  that  dead  and  dying  and  wholly  suppressed  trees  will  not 

yield  data  which  will  assist  in  determining  the  mean  annual  increment  of 

a  class.    For  the  same  reason,  trees  situated  along  the  edges  of  blanks, 

broad  roads,  fire  lines  or  other  clearings  should  not  be  selected.     Again, 

though  trees  representative  of  all  the  girth  classes  should  be  selected,  it  is 

not  necessary  that  the  selection  of  these  trees  should  be  restricted  to  any 

g^ven  area.    It  is  possible  that  the  representative  trees  may  be  found  all 


*A  great  deal  tbat  appears  in  this  section  Ims  been  taken  from  Mr.  F.  A.  Leetc's 
*\Not€8  on  the  cvlleetion  of  data  as  to  the  growth  of  trees  and  tree  crops  by  means 
of  sample  plots  in  the  OnUed  Provinces." 

fiVhere  (asis  somitimes  the  case  in  a  selection  forest)  the  object  is  merely 
to  determiue  the  neanBonual  increment  of  the  trees  in  the  penultimate  girth  class, 
it  will  be  sufficient  to  select  representative  trees  of  that  girth  class.  SimilRrly,  aa 
regsrds  seedlings  of  the  smallest  girth  cla«8,  special  plots  iroald  probably  have  to 
be  establuhed. 

c2 
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in  one  plot  (as  in  the  case  of  a  selection  forest) ;  otherwise  separate  plots 
for  the  various  girth  classes  may  be  established.  The  important  point 
to  be  remembered  is  that  the  size  of  the  plots  will  depend  on  the 
number  of  trees  to  be  me^asured,  not  the  reverse  ;  and  all  girth  classes  need 
not  necessarily  be  spread  over  an  equal  area. 

Trees  in  different  types  of  forest. — In  addition  it  is  evident  that  separate 
plots  must  be  established  for  each  type  of  forest,  that  is,  wherever  the 
quality  of  the  locality  varies  so  perceptibly  as  to  exhibit  marked  differences 
in  the  development  of  the  tree  growth  ;  e.  f/.,  where  the  forest  is  situated 
on  slopes  presenting  a  wide  range  of  elevation,  or  where  the  crops 
offer  a  great  variety  of  aspects  and  soils. 

Difjerent  species. — Each  species  to  be  brought  under  investigation 
must  necessarily  form  the  subject  of  a  separate  experiment,  though  no 
objection  can  exist  to  the  trees  of  different  species  being  included  within 
the  same  experimental  areas  (e.g.,  in  a  mixed  forest),  provided  the  several 
individuals  are  dealt  with  independently,  each  species  being  numbered 
and  registered  separately. 

Preparation  of  sample  plots. 

The  representative  trees  to  be  brought  under  observation  having  been 
duly  selected,  it  will  be  found  necessary  to  nimiber  these  serially ;  to  de- 
marcate the  boundaries  of  the  sample  plot ;  and  to  prepare  a  record  fixing 
the  position  of  the  selected  trees. 

Numbering  of  trees. — Each  species  in  a  plot  should  have  its  own  set  of 
serial  numbers.  These  numbers  may  either  be  painted  on  the  bark  of 
each  tree  with  paint  of  good  quality  ;  or,  the  numbers  may  be  stamped  on 
tin  plates,  4  inches  square,  which  are  then  fixed  hosehj  to  the  trees  with 
wire  nails,  4  inches  long,  driven  in  about  IJ  inches. 

Demarcating  hou7idaries  of  sample  plots. — The  area  within  which  the 
selected  type  trees  are  situated  should  be  carefully  demarcated  on  the 
ground  by  a  ditch,  2'  by  2',  the  salient  corners  being  marked  by  good 
substantial  posts,  dressed  and  tarred.  The  form  of  the  plots  should  be 
regular  :  in  general  the  best  shape  is  that  of  a  long  rectangle.  A  plan  of 
the  area  on  a  fairly  large  scale  (16''=:1  mile)  should  be  prepared  ;  and  a 
board  should  be  set  up  on  the  edge  of  the  plot  indicating  the  number 
or  name  of  the  plot  and  the  year  in  which  the  experiment  was  started. 

Recording  position  of  trees. — The  position  of  each  selected  tree  should, 
if  possible,  be  recorded  on  a  ground  plan  on  a  fairly  large  scale,  ihe  co- 
ordinates of  each  tree  being  also  noted  in  the"prescribed  plot  register— wefe 
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prescribed  Form  E.  These  co-ordinates  will  be  two  in  number,  namely 
the  length  of  the  offset  on  the  base  line,  and  the  distance  of  the  foot  ol 
the  offset  from  the  zero  of  the  base  line.  Tn  the  case  of  plots  which  are 
more  or  less  square,  offsets  could  conveniently  be  taken  from  the  diagonal. 

Ohsermtion  of  Girth  Increment. 

Fixing  point  of  measurement. — It  is  necessary  that  the  periodical 
measurements  be  made  at  the  same  place  on  the  stem.  In  order  to 
ensure  this  a  white  ring  will  be  painted  round  each  tree,  at  the  point  at 
which  the  girth  measurement  is  to  be  taken,  the  tape  being^  always  placed 
on  the  ring  with  the  upper  edges  of  the  two  coincident.  The  ring  must 
be  painted  at  right  angles  to  the  axis  of  the  tree,  with  good  English  paint, 
which  is  likely  to  remain  visible  for  a  series  of  years,  care  being  taken  to 
force  the  brush  right  into  the  cracks  in  the  bark.  The  trees  selected  will, 
if  possible,  be  marked  at  breast  height  (4'  6''  from  the  ground) ;  provided 
the  shape  of  the  stem  at  this  point  is  round  and  regular.  On  sloping 
ground  this  would  be  measured  from  the  upper  side  of  the  tree.  Other- 
wise the  stem  may  be  marked  either  above  or  below  this  point.  Within 
certain  limits  there  is  no  object  in  marking  and  measuring  the  trees  at 
exactly  the  same  height  from  the  ground.  The  point  is  to  measure  the 
stem  where  it  is  r^ular.  Tn  order  to  obviate  differences  due  to  inaccu- 
racies in  the  tape  used  for  measuring,  steel  tapes  should  alone  be  used 
for  the  quinquennial  measurements. 

Time  of  taking  measurements. — The  measurements  should  always  be 
taken  in  one  and  the  same  month.  Theoretically  the  best  time  for  the 
annual  measurements  would  be  the  season  when  the  tree  is  at  rest,  and 
its  diameter  or  girth  undergoes  no  change.  This  is  not  always  possible 
in  India,  neither  is  it  a  necessity  ;  the  important  point  to  be  attended 
to  being  that  a  complete  period  of  12  months  or  multiple  of  12  months 
should  intervene  between  each  consecutive  measurement. 

For  various  reasons,  annual  measurements  will  not  be  found  of  any 
practical  utility ;  and  quinquennial  measurements  are  for  all  present 
record  purposes  sufficient.  On  the  other  hand,  in  order  to  ensure  the 
proper  maintenance  of  the  sample  plots,  the  renewal  of  the  numbers  and 
of  the  measuring  marks,  the  plots  should  be  carefully  inspected  annually. 
It  will  be  necessary  to  prescribe  therefore  that  the  first  measurements 
be  always  taken  by  a  gazetted  officer ;  and  that  subsequently  the 
measurements  be  taken  and  recorded  annually  by  Bange  Officials  and 
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quinquennially  by  a  gazetted  officer,  the  latter  measurements  alone  being 
made  use  of  for  collation. 

Classification  of  trees, — ^However  carefully  the  trees  may  have  origi- 
nally been  selected,  it  follows  that  in  the  course  of  time  some  of  these  will 
b(  come  suppressed,  injured,  etc.  A  careful  observation  of  each  tree  will 
m.)re  correctly  indicate  how  far  the  rate  of  girth  increment  may  thereby 
have  been  affected.  But  in  order  that  an  indication  of  this  may  be  given 
in  the  periodical  records  of  the  sample  plot,  it  is  advisable  to  classify  the 
trees  at  each  quinquennial  measurement  into  the  following  clfitsses,  viz.  — 

1.  Dominant -D. 

2.  Dominat©d«yf    j,  d,  viz.— 

--=  overtopped  by  a  single  tree  on  one  side  only.  ^ 

-^.  overtopped  half-way  round. 

d  «  overtopped  all  round. 

3.  Dead. 

As  soon  as  a  tree  passes  into  the  third  class,  further  measurements  will 
of  course  be  discontinued. 

Register  of  plots, — The  measurements  taken  periodically  in  each  sample 
plot  must  be  recorded  in  a  register  to  be  maintained  in  the  prescribed 
Form  E.  As  already  mentioned  the  first  measurements  will  be  taken 
by  a  gazetted  officer,  and  thereafter  measurements  will  be  taken  and 
recorded  annually  by  a  range  official,  and  again  quinquennially  by  a 
gazetted  officer ;  the  last  measurements  alone  being  entered  in  the 
Divisional  prescribed  register  together  with  such  observations  and 
remarks  as  the  Divisional  officer  responsible  for  the  same  may  wish  to 
make.  Great  care  must  be  taken  that  the  measurements  are  always 
taken  in  one  and  the  same  month  ;  and  in  addition  each  tree  will  be 
classified  as  ''Dominant,"  "Dominated,"  or ''Dead"  in  the 
manner  prescribed  in  a  previous  section. 

All  measurements  will  be  recorded  in  inches  and  decimals  of  an  inch. 
The  recording  of  feet  and  inches  separately,  and  the  use  of  the  "  parts  ' ' 
of  an  inch  must  be  avoided. 

One  register  will  be  maintained  for  each  sample  plot,  and  as  a  rule  for 
each  species  also ;  though  the  several  species  under  observation  in  one 
and  the  same  plot  may  be  entered  in  the  one  register,  provided  they 
occupy  different  portions  of  the  same. 
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It  is  very  important  that  the  prescribed  register,  Form  E,  should  con- 
tain fall  particulars  relating  to  the  aitiuUion,  aspect,  elevation^  sail,  rainfall^ 
past  histort/  as  regards  fires,  fellings,  insect  attacks,  etc.,  etc.,  of  the  sample 
plot  selected  ;  and  necessary  provision  for  all  such  entries  have  been  duly 
made. 

Calculation  of  mean  Annual  Girth  Increment. — The  data  relating  to 
each  5-year  period  will  be  collated,  the  mean  annual  increment  as 
calculated  being  entered  in  a  register  in  prescribed  form,  Form  F.  The 
rate  of  mean  annual  girth  increment  will  be  calculated  separately  for 
each  18-inch  girth  class  and  again  for  all  the  girth  classes  combined  up 
to  6'  and  again  T  GT  ;  and  the  results  so  obtained  will  be  published  in 
pamphlet  form  for  each  species  separately  at  the  end  of  each  5-year 
period.  It  would  be  advisable,  therefore,  if  this  is  considered  feasible, 
if  all  Conservators  could  agree  to  fix  on  one  and  the  same  year  for  the 
5-year  periodical  measurements  of  all  sample  plots  relating  to  the 
same    species  so  that  complete  data  could  be  published  periodically. 

Observation  of  Height  Increment,  ' 

Whenever  possible  the  height  of  the  selected  trees  in  each  sample  plot 
corresponding  to  given  girths  should  also  be  recorded,  as  this  gives  per- 
haps the  best  indication  of  the  quality  of  the  locality.* 

Time  of  taking  measuretnents. — ^Height  measurements  will  be  taken  by 
a  gazetted  officer  at  the  same  time  as  the  periodical  girth  measurements 
are  taken,  that  is  quinquennially,  or,  where  work  is  heavy,  decennial 
measurements  will  be  sufficient.  In  the  latter  case,  the  work  could  be 
so  arranged  that  half  the  sample  plots  are  measured  alternately  at  the 
end  of  each  5- year  period. 

Instruments  to  he  used. — ^When  it  is  possible  and  necessary  to  take  the 
height  of  standing  tjrpe  trees,  the  height  instruments  used  should  be  of 
the  same  pattern  :  the  name  of  the  instrument  being  recorded  in  tne  re- 
gister. 

Register  of  Plots. — The  measurements  taken  will  be  entered  in  the 
same  register  prescribed  for  girth  measurements,  vide  Form  E,  in 
their  proper  column. 

*  It  will  often  be  impo:>8ible  to  directly  determine  periodically  the  height  of  the 
selected  type  trees,  whose  girth  increment  is  under  observation.  In  such  cases  the 
heights  of  felled  trees  of  various  girths,  grown  in  the  same  locality,  can  be  utilised  as 
described  in  Chapter  U,  Section  2,  page  44. 
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Calculation  of  mean  amiual  height  increment. — The  mean  annual  height 
increment  will  be  calculated  and  recorded  in  the  same  manner  as  the  mean 
annual  girth  increment,  vide  register  Form  F. 

Thinnings. 

The  principles  on  which  thinnings  may  be  carried  out  for  the  benefit 
of  the  selected  type  trees  of  a  crop  will  necessarily  differ  to  a  certain  extent 
from  similar  operations  undertaken  in  crowded  even-aged  woods  with  the 
object  of  obtaining  the  most  favourable  development  of  the  whole  crop. 
In  the  latter  case,  the  thinnings  would  be  undertaken  for  the  benefit  of  the 
crop  as  a  whole,  whereas  in  the  first  case  the  thinnings  would  be  solely 
for  the  benefit  of  the  selected  type  trees.  The  removal  of  all  trees, 
(generally  of  inferior  species),  overtopping  the  selected  type  trees  under 
observation  would  naturally  form  the  most  important  feature  of  any  such 
thinnmgs ;  but  in  addition  it  may  also  be  found  necessary  in  certain 
special  cases  to  still  further  increase  the  growing  space  allotted  to  each 
tree  under  observation.  Bearing  these  remarks  in  mind  artificial  thin- 
nings undertaken  for  the  benefit  of  selected  type  trees  may  be  divided 
into  three  classes,  to  be  defined  as  follows  : — 

(i)  Light  Thinnings,  which  would  include  the  removal  only  of  any 
trees  actually  overtopping  the  selected  type  trees. 

(n)  Moderate  Thinnings,  which  would  further  include  the  removal 
only  of  such  trees  as  are  actually  interfering  with  the  lateral 
development  of  the  crowns  of  the  selected  type  trees.  As  a 
result  of  a  moderate  thinning  the  crowns  of  the  selected  type 
trees  would  just  touch  the  crowns  of  the  adjoining  trees  when 
shaken  by  the  wind ; 

(Hi)  Heavy  Thinnings,  which  would  further  include  the  removal  of 
surrounding  trees  so  that  the  crowns  of  the  selected  type 
trees  remain  detached  and  isolated. 

On  the  other  hand,  in  the  case  of  the  measurement  of  type  trees  grow- 
ing in  even-aged  crops,  the  thinnings  may  be  carried  out  in  accordance 
with  the  principles  enunciated  in  Chapter  II,  Section  2,  page  46  : 
a  heavy,  moderate  or  light  thinning  being  given  the  interpretation 
therein  prescribed. 

In  carrying  out  so-called  thinnings  in  uneven-aged  crops  the  necessity 
of  maintaining  a  suitable  number  of  representative  individuals  of  the 
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various  girth  classes  may  frequently  help  in  arriving  at  a  decision  as  to 
which  of  the  adjoining  selected  type  trees  should  be  removed. 

In  every  case,  the  kind  of  thinning  (if  any)  contemplated  should  be 
carefully  noted. 

Time  of  carrying  out  the  thinnings, — The  intervals  of  time  at  which  the 
thinnings  should  be  carried  out,  as  well  as  their  intensity  (as  above  defined), 
must  be  carefully  laid  do^\Ti.  As  a  rule  the  thinnings  will  be  carried  out 
at  the  time  of  (and  inmiediately  before)  taking  the  quinquennial  measure- 
ments. 

Register  of  sample  plots. — In  the  register  of  sample  plots  (Register 
prescribed  Form  E)  the  fact  as  to  whether  the  growing  space  allotted  to 
each  selected  type  tree  is  artificially  regulated  or  not,  and  whether  the 
thinning  made  is  a  heavy,  moderate,  or  light  one  should  be  carefully 
entered. 
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Rules  relating  to  Sample  Plots  established  with  the  object  of  determining 
the  rate  of  girth  {or  diameter)  and  height  increment  of  selected  type 
trees  growing  (a)  in  artificially  unthinned  crops,  even-or  uneven-aged  ; 
(b)  in  artificially  thinned  crops,  even-or  uneven-aged. 

Selection  and  Preparation  of  Plots, 

Rule  1. — A  plot  will  be  chosen  for  each  type  of  forest,  showing 
distmct  variations  in  the  quality  of  locality. 

Rule  2. — The  size  of  a  plot  will  depend  on  the  number  of  trees  to  be 
measured ;  not  the  reverse. 

Rule  3. — Only  selected  trees  will  be  measured,  normally  vigorous  and 
healthy  ones  being  chosen.  As  a  rule,  the  following  kinds  of  trees  will  not 
be  selected : — 

(a)  isolated  ones  with  large  crowns ; 
(6)  short  and  crooked  ones ; 
(c)  coppice  shoots. 

Ruled. — As  a  rule,  representatives  of  each  of  the  18-inch  girth  classes 
will  be  selected.  The  representative  of  the  various  girth  classes  may 
occupy  one  and  the  same  or  separate  sample  plot«  ;  and  in  the  latter  case 
the  various  sample  plots  need  not  occupy  the  same  area. 

Rule  5, — Each  species  will  form  the  subject  of  a  separate  experiment, 
but  the  trees  of  the  different  species  under  observation  may  be  situated 
within  one  and  the  same  sample  plot  if  suitable  trees  of  more  than  one 
species  are  available  in  one  place. 

Rule  6. — The  area  of  each  sample  plot  will  be  demarcated  by  a  narrow 
ditch  (2'  X  2'),  the  salient  comers  being  marked  by  pillars  or  by  good  sub- 
stantial posts,  dressed  and  tarred.  As  far  as  possible,  the  shape  of  each 
plot  should  be  rectangular. 

Rule  7. — Type  trees  will  not  be  chosen  within  a  distance  of  half  a 
chain  from  the  edge  of  a  road,  fire-line,  or  other  clearing. 

Rule  8. — The  position  of  each  tree  will  be  recorded — 

(a)  on  a  map ; 

(6)  in  the  prescribed  register.  Form  E. 

Rule  9. — The  type  trees  will  be  serially  numbered,  each  species  in  a 
separate  series,  either  with  numbers  painted  on  the  trunk  of  the  tree,  or 
with  tin  labels  (4''  X  4'0>  loosely  fixed  by  i"  wire  mails  driven  in  about 
1}'' ;  the  numbers  being  stamped  (not  painted)  on  the  tins. 
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Rule  iO.~The  point  of  girth  measuieiDent  will  be  denoted  by  a  band 
of  white  paint  described  round  the  bole  of  the  tree  :  the  following  details 
being  carefully  observed  : — 

(a)  the  rings  will  be  at  right  angles  to  the  axis  of  the  trees  ; 

(b)  the  rings  will  be  more  or  less  at  breast  height  from  the  ground 

(i.e.,  at  a  height  of  4  feet  6  inches),  but   irregularities   or 
excrescences  must  be  scrupulously  avoided  ; 

(c)  a  good  brand  of  .  zinc  oxide  paint  will  be  used  to  avoid  frequent 

renewals. 

Ruk  11, — The  rings  and  numbers  will  be  renewed  a^  often  as  re- 
quired. 

Rule  12, — The  thinnings  to  be  carried  out,  if  any,  and  their  intensity 
will  be  carefully  laid  down  ;  the  operation  being  described  as  light,  moder- 
ate, or  heavy  in  accordance  with  the  following  definitions  : — 

(a)  A  Ught  thinning. — Only  trees  overtopping  selected  type  trees  to 
be  removed. 

(6)  A  modercUe  thinning, — As  for  (a)  and,  further,  trees  actively 
interfering  with  the  lateral  development  of  the  crowns  of 
selected  type  trees. 

(c)  A  heavfj  thinnimj, — As  for  (a)  and  (6)  and  the  crowns  of  the  selec- 
ted type  trees  to  be  isolated  and  to  remain  detached. 

Thinnings,  if  any  are  prescribed,  will  be  carried  out  in  the  first  year 
when  the  sample  plot  is  laid  out ;  and  be  repeated,  if  necessary,  every  5 
years,  at  the  time  of  taking  measurements. 

Measuremefits. 

Ride  13, — Girths,  and  heights  (if  taken),  will  be  measured  in  the  first 
and  every  5th  year  by  a  gazetted  officer  ;  and  in  addition  the  sample 
plots  will  be  measured  and  reported  on  annually  to  the  Divisional 
officer  by  a  Range  official. 

Rule  14, — ^Provided  no  change  is  subsequently  made,  the  month  of 
measurement  is  immaterial ;  but  one  or  more  complete  years'  growth  must 
intervene  between  the  successive  measurements. 

Rule  15, — All  girth  measurements  will  be  made  with  the  upper  edge 
of  the  tape  touching  the  upper  edges  of  the  rings  of  paint. 

Rule  16. — Steel  tapes  will  alone  be  used  for  the  quinquennial  measure- 
ments and,  if  possible,  for  all  others. 


i^  COttfiCtlON  OP  StAtlSTICAt  DAf A 

7it/fe  2 /.--Measurements  will  be  taken  in*  inches  and  decimals  of  an 
inch.     "  Parts  '*  of  an  inch  will  not  be  used. 

Rule  18. — The  trees  will  be  classified  as  follows  : — 
(a)  Dominant  (=:D  in  register). 
(6)  Dominated  {=^,  |,  or  d  in  register  ) : — 

^=i:  overtopped  by  a  single  tree  on  one  side  only. 
^=overtopped  up  to  half  way  round. 
d= overtopped  over  half  way  round, 
(c)  Dead. 

Upkeep  of  Registers. 

Rule  19. — The  register  of  sample  plots  will  be  kept  up  in  the  prescribed 
Form  E. 

Rule  20. — The  periodical  mean  annual  increment  for  each  5-year  period 
will  be  calculated,  and  the  results  will  be  entered  in  the  prescribed 
register,  Form  F  ;    and  published    from  time  to  time 
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PRESCRIBED  .FORM  E— REGISTER  OF  SAMPLE  PLOTS  TO 
DETERMINE  THE  GIRTH  AND  HEIGHT  DEVELOPMENT 
OF  SINGLE  TREES. 


Register  of  sample  plots. 

Name  of  Ifeterve,  Range  or  Working  Circle 

Civil  District^  Forest  Circle  and  Province 

Name  of  Sample  Plot-^^ 


I  Area  or 
Species,    number  of  |  Facts  to  be  ascertained. 
I     trees. 


Date  of  first 
measure- 
ments. 


Intervals  at  which 

measurements 

taken. 


Bbmabks. 


Descriptive  details  :— (Latitude,  Longitude,   Rainfall,  Elevation  above 

M.  S.  L.,  Soil;  etc.) 


so 
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Qirih 


Tree 

number. 


Position. 


Offset 


On        ihof 


19 


On         thof 


Gatsi- 
Acation. 


Girth    iHeigbt. 

io  Feet,. 

inohcB. 


Bkmakxs. 


ClaBsi- 
fioation. 


Girth 

in 
inohee. 
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19 


Height 

IFeet, 

inchett. 


Bbmarks. 


On       th  of 


19 


On       thof 


19 


ClasBi-!   «|^*^ 
fi^»*i^"-  incheB. 


Height. 
Feet, 
iuches. 


BlSMABKeJ 


C  lasBi- 
6cation. 


Girth 

in 
inchoEu 


Height. 
Feet, 
inches. 


Rbmabks. 


32 
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PRESCRIBED  FORM  F —CALCULATION  OF  I'ERIODICAL 
MEAN  ANNUAL  GIRTH  INCREMENT  AND  OF  MEAN 
HEIGHT  OF  SINGLE  TREES. 

Index, 


Province. 


Forest  Divifdon.  Name  of  Sample  Plot  Species. 

I 


Page. 
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ft 
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Section  2. — The  collection  of  data  relating  to  the  rate  of 

GIRTH  (or  diameter),  HEIGHT,  AND  VOLUME  INCREMENT  OF  EVEN- 
AGED,  PURE  OR  MIXED,  ARTIFICIALLY  THINNED  OR  UNTHINNED 
SEEDUNG  CROPS  ;  AND  THE  NUMBER  OF  STEMS  PER  UNIT  OF  AREA  AT 
DIFFERENT  AGES. 

Object  of  experimental  plots. 

The  development  of  a  whole  crop  will  usually  be  studied  with  the 
ultimate  purpose  of  collecting  data  which  will  eventually  lead  to  the  pre- 
paration of  Yield  Tables,  Yield  tables  are  required  to  show  per  unit  of 
area  the  number  of  stems,  the  mean  height  and  girth  (or  diameter),  the 
basal  area,  and  the  volume  of  normal  woods  of  different  ages  according 
to  quality  classes.  It  will  be  necessary  therefore  to  collect  statistical 
data  relating  to  each  of  these  factors.  In  addition,  the  wood  under  ob- 
Bervation  may  be  subjected  to  thinnings ;  and  in  that  case  the  intensity 
of  the  thinnings  should  be  clearly  defined,  so  that  the  effect  of  such  oper- 
ations on  the  development  of  the  crop  may  be  fully  realised. 

Under  present  conditions  of  forestry  in  India,  it  will  seldom  be  found 
possible  to  lay  out  and  maintain  experimental  plots  of  this  nature,  ex- 
cept perhaps  in  the  case  of  certain  coniferous  woods  in  the  Himalayas, 
naturally  produced,  and  in  the  case  of  certain  teak,  babul,  eucalyptus 
and  casuarina  artificial  plantations.  In  every  case,  but  more  especially 
so  when  the  sole  object  of  such  experimental  plots  is  to  prepare  yield 
tables  expeditiously,  a  number  of  plots  of  different  ages  should,  if 
possible,  be  selected,  such  plots  varying  in  age  by  periods  of  10  to  20 
years. 

Selection  of  Experimental  Plots, 

In  the  selection  of  experimental  plots  suitable  for  studying  the  de- 
velopment of  whole  even-aged  crops  two  conditions  are  necessary : — 

Firstly,  the  sample  plot  must  be  of  sufficient  size  ;  and 
Secondly,  the  plot  must  be  fully  stocked  with  an  even-aged  crop  of 
healthy,  vigorous,  and  normally-developed  individuals. 

The  difficulty  which  may  be  experienced  in  selecting  oven-aged  woods 
of  any  appreciable  extent  is  fully  recognized  ;  but  on  the  other  hand  no 
sample  plot  of  less  than  half  an  acre  in  extent  should  be  taken  under  ob- 
servation ;  and  not  only  should  the  area  of  the  sample  plot  itself  be  fully 
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and  evenly  8l;ocked,  but  an  adjoining  strip  of  forest  of  similar  composi- 
tion should  also  be  available. 

Experimental  plots  may  be  required  for  each  different  type  of  forest ; 
and  either  a  separate  plot  for  each  different  species,  or  the  development 
of  a  mixed  crop  may  be  studied,  when  the  species  growing  together  are 
both  equally  saleable,  such  as  Sissoo  and  Mulberry,  Deodar,  and  Kail, 
etc..  etc. 

Demarcation  of  Experimental  Plot, 

The  experimental  plot  selected  will  be  of  a  regular  shape,  preferably 
in  the  form  of  a  rectangle  ;  and  the  boundaries  of  the  plot  will  be  demar- 
cated by  a  ditch,  2'X2',  with  pillars  of  good  substantial  posts,  dressed 
and  tarred,  at  the  corners.  A  board  should  also  be  erected  at  the  edge 
of  the  plot  indicating  its  name  or  number,  and  the  year  in  which  the  ex- 
periment was  started. 

The  outer  boundaries  of  the  sample  plot  should  not  be  situated  with- 
in half  a  chain  of  a  blank,  road,  fire-line,  or  other  clearing. 

A  map  of  the  experimental  area  on  a  fairly  large  scale  will  be  prepared  : 
and  the  position  of  the  sample  plot  will  also  be  indicated  on  the  available 
forest  maps  of  the  locality. 

The  exact  area  of  the  experimental  plot  will  be  carefully  taken  out 
from  the  plan  by  means  of  a  planimeter. 

The  dimensions  on  the  plan  will  be  the  actual  measurements  taken 
along  the  slope,  the  average  angle  of  the  slope  of  the  plot,  in  degrees, 
being  determined  and  recorded. 

Determining  age  of  the  Plot, 

Except  in  the  case  of  plantations,  whose  age  is  definitely  kncwn,  the 
mean  age  of  the  crop  in  the  sample  plot  will  be  determined  by  ring  count- 
ings on  stumps  of  trees  felled  in  the  adjoining  area  of  forest,  the  mean 
thus  calculated  being  verified  by  countings  on  stumps  of  trees  removed 
from  time  to  time  in  thinnings,  etc.,  in  the  plot  itself. 

Measuring  the  development  of  the  crop. 

(i)  Girth  Measurements, — After  the  area  of  the  sample  plot  Jxas  been 

,  „, .    .  demarcated,   all   dead   and   dying   trees 

Cleanings  and  Thinnings.  •!.      x  j        -xi.  •       xt.       u        j     •  /    xi. 

Situated   withm   the   bcundanes   of   the 

experimental  plot  will  be    removed  ;  and  in   addition  a   thinning  may 

be  carried  out,  if  prescribed. 

I)  V, 


86  COLLECTION   OF    STATISTICAL   DATA 

Again,  at  the  time  of  each  quinquennial  measurement  (to  be  pre- 
scribed lower  down)  a  similar  cleaning  and  thinning  would  be  carried  out, 
the  volume  of  the  material  so  removed  being  carefully  measured  and 
recorded. 

In  order  that  periodical  girth  measurements  of  the  trees,  forming  part 
„  .      ,  of  the  crop  to  be  brought  under  obser- 

Fixmg  point  of  measurement.  ^.         ,  t       .   .1  1  ^1 

vation,  be  made  at  the  same  place  on  the 
stem,  it  is  necessary  to  paint  a  ring  of  white  paint  round  the  stem  of  each 
tree  at  the  point  at  which  the  measurements  are  to  be  taken.    TUm  will 
be  done  in  exactly  the  same  manner  as  has  been  indicated  in  the  case  of 
the  girth  measurement  of  selected  type  trees  :  vide  page  21,  ante. 
The  trees  should  also  be  numbered,  as  indicated  on  page  20. 
The  plots  should  be  measured  up  regularly  at  the  end  of   very  five- 
year  period,  and  in  the  same  month  ;  but 
Time  of  taking  measurementa.  . %    j  1  .1  ^1  j 

provided  no  change  is  subsequently  made 

it  is  immaterial  what  month  is  taken  for  the  periodical  measurements, 
provided  it  falls  within  the  working  season. 

After  the  removal  of  the  dead  trees,  and  the  carrying  out  of  such 
Method  of  taking  girth  measure- •  thinnings  as  may    have  been  prescribed 
™®'^**-  {vide  page  38)  at  the  time  of  the  periodi- 

cal quinquennial  measurements,  the  girth  of  all  the  stems  forming  the 
crop  will  be  careiuUy  measured  separately,  the  exact  girth  of  each  stem 
being  recorded  in  inches  and  decimals  of  an  inch,  and  then  abstracted  into 
6*  girth  classes ;  and  therefrom  the  mean  girth  will  be  calculated,  the 
latter  alone  being  entered  in  the  prescribed  register,  Form  6  ;  the  detail- 
ed measurements  being  maintained  in  the  Range  or  Divisional  oflSce. 

All  girth  measurements  will  be  taken  with  a  steel  tape ;  the  upper 
edge  of  the  tape  touching  the  upper  edges  of  the  ring  as  previously  laid 
down  in  the  case  of  measurement  of  type-trees. 

From  the  mean  girth  and  from  the  total  number  of  the  stems  stand- 
ing on  the  area,  the  total  basal  area  of  the  stems  constituting  the  crop 
will  be  determined  from  the  formula : — 

^  mean  girtn  ^2  X  number  of  stems. 

(ii)  Height  measurements. — The  mean  height  of  the  trees  remaining 
in  the  crop  after  the  quinquennial  cleanings  and  thinnings  have  been 
made  will  bo  calculated  from  actual  measurements  of  trees  removed  in 
such  cleanings  and  thinnings,  suppressed  trees  being  ignored,  and  also 
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from  sample  trees  cut  in  adjoining  areas  ;  the  result  being  entered  in  the 
prescribed  register,  Form  6. 

(Hi)  Number  of  stems  and  basal  area, — The  girth  measurements  will 
give  the  total  number  of  stems  on  the  plot  of  known  area,  as  well  as  the 
"  basal  area"  of  the  crop.  The  number  of  stems  so  determined  and  the 
total  basal  area  of  the  stems  will  be  entered  in  the  column  reserved  for 
the  purpose  in  the  prescribed  register,  Form  G. 

(iv)  Volume  of  growing  stock. — The  volume  of  the  growing  stock  will 
be  divided  into  two  parts  : — 

(a)  Timber, 
(6)  Smallwood. 

For  the  purpose  of  these  experiments,  timber  will  be  defined  as  all  parts 
of  the  stem  and  branches  over  24  inches  in  girth  ;  everything  below  this 
girth  being  classed  as  smallwood. 

In  order  to  determine  the  volume  of  the  growing  stock  at  the  time  of 
the  quinquennial  measurements,  one  or  more  sample  trees  must  be  se- 
lected in  a  strip  of  forest  adjoining  the  actual  experimental  area  set  aside 
for  this  purpose  ;  the  size  of  the  sample  tree  being  determined  by  the 
method  of  the  arithmetical  mean  sample  tree.*  In  addition  the  volume 
of  the  ,  intermediate  fellings  must  be  carefully  recorded  {vide  section 
relating  to  thinnings  on  page  38). 

In  calculating  the  volume  of  the  timber  of  all  felled  trees,  the  volume 
of  each  section  of  the  tree  will  be  calculated  from  the  midgirth  and 
length  by  using  Rai  Kunhya  Lall's  tables. 

For  the  smallwood,  the  timber  is  to  be  stacked  and  measured  and  the 
results  reduced  to  solid  cubic  feet  by  applying  suitable  co-efl5cients  ;  the 
correct  co-efl5cient  for  reducing  being  calculated  from  actual  xylometer 
measurements. 

The  volume  of  the  trees  removed  in  thinnings  at  the  time  of  the  quin- 
quennial measurements,  and  the  volume  of  the  growing  stock,  both 
''timber"  and"  smallwood"  will  be  entered  in  their  appropriate 
columns  in  the  prescribed  register.  Form  G. 

{v)  Calcidation  of  the  mean  annual  increment. — By  dividing  the  total 
volume  of  the  wood  at  any  age  plus  intermediate  yields  (i.e.,  thinnings) 
by  the  ag3  of  the  crop,  the  mean  annual  increment  is  obtained.  This 
will  be  calculated  separately  for  timber  only,  and  for  timber  and  small- 
wood  combined. 


♦Fi'cie  Schlich*8  Manual  of  Forestry,  Volume  III,  page  40. 
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(tn)  Form  i^octor*.— The  form  factor  for  timber  {i.e.,  wood  over  24 
inches  in  girth  at  the  smallest  end)  and  for  timber  and  smallwood  (i.e., 
for  whole  volume  of  wood)  will  be  calculated  from  the  formula — 

-ni  fjLpfnr Actual  Volum?  of  timber  or  Timber  and  smillwood 

rorm    lacior  —  (g^^^i^Q^,  ^^^^  ^j  ^n  ^^.g)  ^  (m3an  height  of  wood). 

The  form  factors  so  calculated  will  be  entered  in  their  proper  place  in 
prescribed  Form  6. 


Register  of  Plots. 

The  measurements  taken  periodically  in  each  sample  plot,  whether 
these  relate  to  the  number  of  stems  in  the  plot,  the  mean  girth  or  height, 
or  the  mean  volume  of  the  crop  and  its  mean  annual  increment,  will  be 
entered  in  prescribed  register.  Form  G.  A  register  in  this  form  will  be 
maintained  both  in  the  Divisional  office,  and  in  it  copies  of  the 
quinquennial  measurements  will  be  entered  together  with  such  obser- 
vations and  remarks  as  the  Divisional  officer  responsible  for  the  same 
may  wish  to  make  :  special  reference  being  made  to  the  factor  employed 
in  reducing  stacked  cubic  feet  of  smallwood  to  solid  cubic  feet. 

The  measurements  so  recorded  will  show  the  development  of  the  crop 
on  the  demarcated  area  of  the  sample  plot  selected,  whatever  this  area 
may  be.  Subsequently  such  data*]must^be  made  applicable  to  an  area 
of  one  acre  ;  and  the  figures  so  deduced  will  be  published  from  time  to 
time  in  pamphlet  forn>. 


Thinnings. 

Whenever  the  crop,  within  which  the  selected  trees  to  be  brought  under 
observation  are  situated,  is  artificially  thinned,  some  indication  will  be 
given  regarding  the  principles  on  which  these  fellings  are  to  be  conducted, 
that  is,  whether  a  light,  tmderate,  or  heavy  thinning  is  to  be  carried  out. 

The  difficulties  which  must  necessarily  be  experienced  in  attempting 
to  give  an  exact  definition  of  any  one  of  these  three  classes  of  operations 
will  be  readily  realised  ;  so  much  must  depend  on  the  nature  of  the  crop, 
on  the  factors  of  the  locality,  and  on  the  personal  element.  Nevertheless 
it  is  advisable  to  define  the  nature  of  the  operation  to  be  carried- out  as 
nearly  as  possible,  and  for  this  purpose  the  following  classification  given 


DELATING  TO  tElNCI^AL  INDIAN  SPECIES.  S9 

by  Mr.  Fernandez  on  pages  472-473  of  his  Manual  of  Indian  Sylviculture 
will  be  prescribed  : — 

The  individuals  composing  any  crop  may,  according  to  the  vigour  and  fulness  of  their 
crown,  be  grouped  into  the  following  five  easily  distinguishable  classes  : — 

I.  Overtopping  trees,  possessing  exceptionally  well-developed  crowns  and  standing 
well  above  all  the  rest. 

II.  Dominant  trees,  possessing  well-developed  crown.  As  a  rule,  these  mainly  form 
the  leaf-canopy.  (    ^ 

III.  Dominated  trees,  i.e.,  those  about  to  be  overtopped.  These  are  generally' trees 
that  have  recently  been  in  Class  II,  but,  owing  to  weaker  growth,  have  been  left  behind 
in  the  race.  Their  crowns  will  be  already  found  to  be  more  or  less  contracted  and  in  some 
of  them  incipient  decline  will  be  noticed. 

IV.  Overtopped  trees. — Crowns  very  appreciably  contracted  either  on  every  side,  or 
on  one  side  only.  In  some  species  the  boughs  and  other  large  branches  will  be  found 
bearing  an  abnormal  number  of  short  twigs  grouped  together  in  thick  lunches.  These 
trees  may  either  (a)  have  the  clear  sky  above  them,  but  be  closely  hemmed  in  laterally, 
or  (6)  have  only  a  part  of  their  crown  free,  the  rest  being  completely  overshado  ed.  Not 
unfrequently  many  dead  branches  will  be  noticeable. 

V.  Suppressed  trees. — Such  individuals,  if  I  elcnging  to  conspicuously  shade-enduring 
species,  may  still  ha.e  perfectly  green  crowns  ;  otherwise  the  crowns  will  be  found  to  le 
quite  dead  or  in  a  dying  condition. 

It  is  an  essential  rule  in  making  thinnings  that  the  soil  shall  not  be  uncovered  to  such 
an  extent  as  to  expose  it  to  deterioration  and  that  the  individual  trees  shall  not  be  iso« 
lated  to  such  an  extent  as  to  render  them  liable  to  get  bent  or  broken.  Hence  the  severity 
of  a  thinning  will  be  different  according  to  the  different  prevailing  conditions  cf  growth 
in  each  case.  For  all  practical  purposes,  however,  it  is  sufficient  to  distinguish  three 
degrees  of  severity  as  follows : — 

1.  Light  thinnings,  in  which  only  suppressed  trees  are  taken  out.  Such  thin- 
nings hardly  help  nature  at  all,  but  serve  mainly  to  utilise  stems  that  have  practically 
ceased  to  exercise  any  impending  action  on  the  growth  of  the  rest  of  the  crop. 

2.  Moderate  thinnings,  in  which,  besides  suppressed  individuals,  those  of  category 
(iv»6)  of  overtopped  trees  and  a  great  many  of  category  (iv-o)  are  also  removed.  This 
wiU  without  doubt  be  the  class  of  thinnings  most  widely  used  in  India. 

3.  Heavy  thinnings,  in  which  all  suppressed  and  overtopped  trees  must  disappear^ 
and  also  perhaps  a  few  of  those  that  are  about  to  be  overtopped. 

Volume  of  material  removed  in  thinnings. — The  volume  of  the  material 
removed  in  thinnings  at  the  end  of  each  5-year  period  should  be  calculated 
by  actual  meastirement,  the  wood  obtained  being  classified  as  timber  and 
smallwood.  The  volume  of  the  latter,  which  would  include  all  wood 
below  24  inches  in  girth,  would  be  determined  by  stacking  the  wood  and 
using  co-efficients  in  order  to  convert  the  stacked  volume  into  solid  cubic 
feet ;  whereas  the  volume  of  the  timber  will  be  determined  by  the  use  of 
Bai  Eunhya  Lall's  tables. 

The  volume  of  thinnings  obtained  for  each  periodical  operation  will  be 
entered  in  its  proper  columns  in  the  prescribed  register,  Form  G. 
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Rules  relating  to  Sample  Plots  established  with  the  object  of  determining 
the  rate  of  girth^  height  and  volume  increment  of  veen^ed,  pure  or 
mioced,  artificially  thinned  or  unthinned  seedling  woods ;  and  the 
number  of  stems  per  unit  of  area  at  different  ages. 

Selection  and  Preparation  of  Plots, 

Rule  1. — A  plot  will  be  chosen  for  each  type  of  forest :  the  latitude, 
elevation  above  M.  S.  L.,  aspect,  slope,  soil,  rainfall,  etc.,  being  carefully 
noted. 

Rule  2, — Each  plot  will  be  of  a  suitable  size  :  not  less  than  half  an  acre 
in  extent. 

Rule  3. — Each  plot  will  be  fully  stocked  with  an  even-aged  crop  of 
healthy,  normally-developed  trees. 

Rule  4, — Each  species  will  form  the  subject  of  a  separate  experiment 
unless  the  object  is  to  determine  the  development  of  an  even-aged  mixed 
crop. 

Rule  5. — The  area  of  each  sample  plot  will  be  demarcated  by  a  narrow 
ditch  (2'X2'),  pillars  or  substantial  posts,  dressed  and  tarred,  being  erec- 
ted at  the  comers.  The  shape  of  each  sample  plot  should  be  rectan- 
gular. A  board  will  also  be  erected  indicating  the  name  or  number  of 
sample  plot. 

Rule  6. — Sample  Plots  should  not  be  selected  within  a  distance  of  half 
a  chain  from  the  edge  of  a  blank,  road,  or  other  clearing.  A  strip  of  wood 
similarly  stocked  and  similarly  treated  will  be  left  adjoining  the  sample 
plot  area,  in  order  to  supply  the  sample  trees  required  for  the  calculation 
of  the  volume  of  crop. 

Rule  7. — A  plan  of  the  sample  plot  on  a  large  scale  will  be  prepared  ; 
and  the  position  of  the  experimental  area  will  be  indicated  on  the 
ordinary  forest  maps. 

Rule  8. — Each  tree  in  the  experimental  area  should  have  a  band  of 
white  paint  described  round  the  bole  at  the  point  of  girth  measurement : 
the  following  details  being  observed  : — 

(a)  the  rings  are  to  be  at  right  angles  to  the  axis  of  the  tree  ; 

(h)  the  rings  are  to  be  more  or  less  at  breast  height  from  the  ground, 

but  irregularities  and    excrescences  must  be  scrupulously 

avoided  ; 
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(c)  a  good   brand   of   zinc  oxide   paint  should   be  used  to  avoid 

frequent  renewals. 
{d)  the  rings  must  be  renewed  as  often  as  required. 

Rule  9, — The  artificial  thinnings  to  be  carried  out  (if  any),  and  their 
intensity  will  be  carefully  prescribed ;  the  operation  being  described  as 
light,  moderate,  or  heavy  in  accordance  with  the  following  definitions  : — 

(a)  light  thinning — only  dead  and  suppressed  trees  will  be  removed  ; 

(6)  moderate  thinning — suppressed  trees  and  a  proportion  of  over- 
topped trees  will  be  removed ; 

(c)  heavy  thinning — all  suppressed  and  overtopped  trees  will  be 
removed  ;  and  also  perhaps  a  few  of  those  that  are  about  to  be 
overtopped. 

Rule  10. — Thinnings  will  be  carried  out  in  the  first  year  and  every  fifth 
year  at  the  time  of  (e.g.,  immediately  preceding)  the  periodical  measure- 
ments. Thinnings  will  be  carried  out  by  a  gazetted  oflScer.  Where  no 
special  thinnings  are  prescribed,  a  cleaning  to  remove  dead  trees  will  be 
carried  out,  the  volume  of  such  trees  being  taken  into  account  in  all  but 
the  first  year's  measurements. 

Rule  11. — The  mean  age  of  the  crop  will  be  ascertained  by  ring  count- 
ings on  stumps  of  trees  felled  in  areas  adjacent  to  the  sample  plot,  such 
determination  being  verified  by  actual  ring  countings  on  stumps  of  trees 
removed  from  the  plot  from  time  to  time  in  thinnings,  etc. 

Measurements. 

Rule  12. — All  measurements  (girths,  height,  volume,  etc.,)  will  be 
taken  in  the  first  year  and  every  fifth  year  by  a  gazetted  oflScer ;  and  the 
results  of  such  measurements  will  be  forwarded  to  the  Imperial  Forest 
Research  Institute. 

Rule  13. — So  long  as  no  change  is  subsequently  made,  the  month  of 
measurement  is  immaterial,  provided  it  falls  within  the  working  season. 

Rule  14. — All  girth  measurements  will  be  made  with  the  upper  edge  of 
the  tape  touching  the  upper  edges  of  the  rings  ;  a  steel  tape  being  used. 

Rule  15. — The  trees  constituting  the  crop  will  be  enumerated  in  6-inch 
girth  classes  ;  and  therefrom  the  mean  girth  of  the  crop  will  be  calculated. 

Rule  16. — The  height  of  each  tree  will  be  taken  by  actual  measure- 
ments of  felled  trees  and  samples  trees  felled  in  the  adjoining  areas  for 
this  purpose  ;  and  the  mean  height  carefully  calculated  from  such 
measurements. 
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Rule  17, — In  calculating  the  volume  of  the  growing  stock,  the  mean 
arithmetical  sample  tree  will  be  determined,  and  its  volume  obtained  by 
felling  one  or  more  trees  in  the  strip  of  forest  set  aside  for  the  purpose, 
immediately  adjoining  the  actual  experimental  area. 

Rule  18, — The  volume  of  timber  (wood  above  a  minimum  girth  of  24 
inches),  and  of  the  smallwood  (wood  below  that  girth),  will  be  calculated 
separately.  In  calculating  the  volume  of  each  sample  tree,  the  cubic  con- 
tents of  each  piece  of  timber  will  be  obtained  from  Rai  Kunhya  Lall's 
tables.*  The  volume  of  firewood  will  be  calculated  in  stacked  cubic 
feet ;  the  whole  being  converted  into  solid  cubic  feet  by  the  use  of  co- 
efficients. 

Rule  19, — The  volume  of  material  removed  in  thinnings  will  be  calcu- 
lated by  actually  measuring  the  felled  material  in  the  manner  prescribed 
for  the  sample  trees  in  the  preceding  rule  (Rule  18). 

Recording  Observations, 

Rule  20, — All  measurements  taken  will  be  recorded  in  a  prescribed 
register  in  Form  6.,  and  published  from  time  to  time,  after  reducing 
all  measurements  to  the  acre. 


♦  In  the  maoDcr  detailed  in  rule  4,  page  11,  anle 
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PRESCRIBED  FORM  G— REGISTER  OF  SAMPLE  PLOTS  TO 
.  DETERMINE  THE  DEVELOPMENT  OF  A  WHOLE  EVEN- 
AGED  CROP. 

Name  of  Reserve,  Range  or  Working  Circle 

Civil  District,  Forest  Circle,  and  Province 

Name  of  Sample  Plot 


Speoies.        Area  of  Plot 


Facta  to  be 
asoertained. 


Bate  of 

first 
measnre- 
ments. 


Intervals 
at  which 
measure- 
ments 
taken. 


Behabks. 


Descriptive   Details  and  Journal :— 


4i 
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Measnremenh, 


FoBM  Factor 

VOLDHB  OV  WOOD 

MsAN  Annual 
Incbbment 

IXTEBMEDIATE  BETrBNS 

(THINNINGS)  IN  SOLID 

CUBIC  FEET. 

SXCnOHAI.  ABBA  A 
MlAV  KBIGKT. 

VOLUVB 

Pbbiodio 
Yields. 

"^  Aai  IX  r^^w. 

SUMMABTOr 
YlBLDS. 

i 

1 

1 

I. 

Timber  and  smallwood. 

t 

1 

1 

1 

1 
1 

1 

Timber  and  smallwood. 

• 

1 
1 

1 

1 
1 
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Section  3. — The  determination  of  the  percentage  of  stems  in  each 
girth  class  which  ^ill  pass  into  the  next  higher  in  an  uneven- 
AGED  (selection)  FOREST  WITHIN  THE  AVERAGE  PERIOD  AS  CAIiCU- 
LATED  FROM  RING  COUNTINGS  OR  AS    ESTIMATED. 

Object  of  experiment. 

In  a  selection  worked  forest  in  order  that  the  possibility  may  be  calcu- 
lated under  certain  of  the  various  prescribed  methods,  it  is  necessary  to 
ascertain  the  percentage  of  stems  that  ^are  likely  to  pass  from  one 
girth  class  to  the  next  highest  within  the  age  periods  represented  by 
the  different  girth  classes.  With  18-inch  girth  classes  the  percentages 
usually  adopted  in  India  are  the  following  ; — 


Girth  Class. 

Species. 

Teak  in  Burma. 

II,  4 J  to  6  feet 

III,  3  to  4J  feet 

IV,  I J  to  3  feet 

85  per  cent. 
82     „     „ 
67     „     M 

These  figures  are  not  based  on  actual  experiments.  The  main  object 
then  of  these  experiments  is  to  collect  data  which  v^ill  help  towards  a 
solution  of  this  question. 

As  a  rule  experimental  plots  of  this  nature  will  only  be  established  in 
forests  for  which  mean  annual  girth  increment  figures  already  exist,  or  in 
which  experimental  plots  to  determine  the  rate  of  girth  increment  have 
been  laid  down. 

Selection  of  Experimental  Plots. 

The  data  required  will  be  obtained  by  the  periodical  re-enumeration  of 
selected  areas.  Such  areas  must  be  of  sufficient  size,  either  the  whole  of  a 
compartment  or  a  portion  of  a  compartment,  provided  the  areas  selected 
contain  two  thousand  trees  as  a  minimum.  The  plots  should  also  be  fairly 
normally  stocked  :  but  no  special  care  is  required  in  their  selection  as  in 
each  case  the  whole  of  a  compartment  or  coupe,  or  a  portion  of  the 
same  with  natural  boundaries,  will  be  selected. 
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If  possible  one  plot  should  be  selected  in  each  coupe,  or  in  e^ch 
alternate  coupe.  The  larger  the  number  of  plots,  the  more  complete 
will  be  the  data  collected. 

Demarcation  of  Experimental  Plot. 

The  sample  plot  should  either  include  the  whole  of  the  area  of  a  coupe 
or  compartment,  or  a  portion  of  the  same,  if  possible,  with  naturnl  boun- 
daries. But  where  artificial  boundaries  are  necessary,  a  ditch  2'  X  2'  will 
be  the  most  effective  way  of  demarcating  off  the  plot.  It  will  be  suffi- 
cient as  a  rule  to  show  the  position  and  boundaries  of  the  sample  plot 
on  the  4-inch  (or  larger  scale)  map  of  the  forest ;  these  limits  being  care- 
fully recorded. 

Measurement  of  the  crop. 

Each  sample  plot  wUl  be  enumerated  immediately  after  the  fellings 
are  completed  in  18^  girth  classes,  namely — 

Below  18  inches  in  girth. 

From  and  including   18  inches  and  up  to  but  not  including  24^ 
Ditto  24  ditto  ditto  36'' 

Ditto  36  ditto  ditto  48"^ 

Ditto  48  ditto  ditto  60^ 

Ditto  60  ditto  ditto  12" 

A  careful  record  of  the  number  of  trees  in  each  girth  class  will  be  kept. 
The  enumeration  will  be  carried  out  with  callipers,  graduated  to  show 
18-inch  girth  classes  {i.e.,  each  graduation  being  made  equal  to  5-73 
inches). 

The  following  rules  wOl  be  strictly  adhered  to  :— 
(a)  Each  tree  must  be  measured  at  breast  height  (4'   &*  from  the 

ground),  that  is  at  the  same  height  from  the  ground. 
(6)  The  calliper  must  be  placed  at  right  angles  to  the  axis  of  the  tree, 

and  the  rule  must  touch  the  tree, 
(c)  The  readuig  must  be  taken  whilst  the  calliper  rests  on  the  tree, 

and  not  after  it  has  been  withdrawn, 
(rf)  Creepers,  etc.,  found   on  the  trees  must  be  removed  before 

measurement ;   and   in  the  case  of  an  abnormal  swelling   or 

indenture,  the  measurement  must  be  taken  above  and  below 

it  and  the  average  taken, 
(e)  In  the  case  of  a  tree  which  is   divided  into  two  or  more  limbs 

below  the  fixed  height  of  measurement,  each  limb  must  be 
•  measured  and  recorded  as  a  separate  tree. 
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(/)  On  sloping  ground  the  enumerator  should  stand  on  the  upper 

side ;  and  on  flat  ground  the  measurer  will  always  face  north. 
The  number  of  seedlings  in  the  lowest  girth  class  may  either  be  counted 
(which  is  preferable),  or  they  may  be  merely  referred  to  as  "numerous," 
"  wanting,"  etc. 

At  the  end  of  the  felling-cycle  or  any  other  convenient  period,  the 
sample  plots  will  be  re-enumerated  in  exactly  the  same  manner.  In 
addition,  a  careful  record  will  be  kept  of  all  trees  removed  and  all  casual- 
ties {e.g.,  dead  trees,  windfalls,  etc.)  during  the  period  elapsing  between 
the  successive  enumeration  surveys. 

Sound  and  unsound  trees. — The  trees  will  be  enumerated  in  two  cate- 
gories, viz.,  sound  and  unsound.  Trees  of  all  classes  must  be  considered 
unsound  if  they  have  any  serious  defects,  such  as  a  knotty  trunk  with 
many  branches  low  down,  cracks  running  up  the  stem,  a  rotten  base  or 
broken  top.  The  supervising  officer  will  check  this  classification  into 
sound  and  unsound  trees. 

Register  of  plots. 

The  results  of  the  various  enumerations  made  in  each  of  the  sample 
plots  will  be  recorded  in  a  prescribed  register  in  Form  H. 

Calculation  of  growth  percentages. 

Knowing  the  average  rate  of  growth  in  the  different  classes,  it  will 
then  be  possible  to  work  out  the  growth  percentages  as  follows  : — ♦ 

Number  of  trees  pas&ed  into  any  class  is  equal  to — 
Number  of  trees  passed  out  of  the  class,  plus 
Nu  mber  of  trees  in  the  class  at  2nd  survey ,  minus 
Number  of  trees  in  the  class  at  1st  survey. 

Using  the  following  symbols : — 


Class. 

Enumeration. 

Intervals  between  surveys. 
Years. 

Class  age  periods. 

Ist. 

2nd. 

Years. 

Above   I 

I 

II 
III 

a 
a 
a 
a 

n 

•  From  **  Notes  on  the   collection  of  the  data  as  to  the  growth   of  trees  and   tree 
crops  by  means  of  Sample  Plots."  by  F.  A.  Leete,  F.C.H.,  I.F.S. 
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Number  of    trees  passing  out  of   Class  I  into   Class 
above  "  I  "  in  n  years       ....-= 

/.Percentage  ti  years  ,         .         .         ,     — 

Number  of  trees  passing  from  Class  II  to  Class  I  in  n 
years  .,,..•■= 

/.Percentage  t2  years      ...  .      = 

Number  of  trees  passing  from  Class    III    to  Class  II 
in  n  years = 

.'.Percentage  tg  years  .         .  .         .      = 

The  calculations  of  percentages  will  be  worked  out  as  above  and  also 
by  the  graphic  method  and  published  from  time  to  time,  whenevet 
sufficient  data  are  available. 
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Rules  relating  to  Sample  Plots  established  with  the  object  of   determining 
^  growth  ^percentages  in  crops  in  selection  forest. 

Selection  and  Preparation  of  Sample  Plots. 

Rule  1. — The  boundaries  of  the  sample  plot  should  coincide  with  the 
boundaries  of  a  coupe  or  compartment,  or  with  part  of  a 
coupe  or  compartment,  if  possible,  having  natural  bound- 
aries, or  be  demarcated  by  a  ditch  2'  X  2'. 

Rule  2, — The  sample  plot  should  be  of  suflBcient  size  to  include  at 
least  2,000  trees  to  be  observed. 

Rule  3, — ^The  boundaries  of  the  experimental  area  will  be  clearly  shown 
on  the  existing  forest  maps.  If  any  blanks  occur  within 
the  area  of  the  sample  plot,  their  position  and  size  will 
be  indicated  :  a  statement  being  prepared  to  accompany 
the  plan  of  plot,  showing — 
(a)  Wooded  area ;  (b)  Blanks ;  (c)  Total  area  (a  +6). 

(Computed)  Measurements. 

Rule  4, — The  trees  standing  on  the  area  will  be  enumerated  in  18-inch 
girth  classes,  namely — 

Below       18  inches  in  girth. 

From  and  including  18  ir.ches  in  girth  and  up  to  but  not  including  Zd'  in  girth. 
Ditto  36  ditto  ditto  54''        „ 

Ditto  54  ditto  ditto  12" 

Ditto  72  ditto  ditto  90" 

Ditto  90  inches  and  over  90  inches  in  girth. 

Rule  5. — The  girth  measurement  of  trees  will  be  taken  with  callipers 
graduated  to  show  divisions  equal  to  5' 73  inches  (i.e., 
18  inches  in  girth). 

Rule  6. — Trees  of  different  species  to  be  measured,  will  be  entered  in 
separate  columns. 

Register  of  the  Sample  Plots, 

Rule  7. — A  register  of  the  sample  plot  will  be  kept  up  in  prescribed 
FormH. 

Rule  8. — The  percentages  of  growth  for  the  periods  intervening  be- 
tween successive  enumerations  will  be  calculated  from 
the  formula  given  on  page  49  and  by  the  graphic  method, 
the  results  being  published  from  time  to  time. 
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PRESCRIBED  FORM  H— REGISTER  OF  SAMPLE  PLOTS  TO 
DETERMINE  THE  RATE  OF  PASSING  OVER  FROM  ONE 
GIRTH  CL^SS  TO  THE  NEXT  HIGHER. 


Name  of  Working  Circle^ 


Name  of  Felling  Series^ 


Civil  District,  Forest  Circle  and  Province^ 
Species 


Name  or 

na*nber  of 

Sample  Plot. 


Number  of 

Compartment 

in  w^ich 

Bitaated. 


Area  of 

Sample 

Plot. 


Facts  to  be 
ascertained. 


I 


Date  of  first 

measare- 

ment. 


Interval  H 
at  which 
measure- 
ments 
taken. 


b2 
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Name  or  number  of  Samj)le  Plot 

Area  of  Compartment 


.acres. 


Species  under  observation 


Abba  of  Sampls 
Plot. 

Speoieg 

and 

nature  of 

opera- 

tions. 

YXAB  OF 

Enumbba- 

TION  OB 
BBCOBDIHO 

RESULTS  OP 

OF 
FBLLIN08, 

BTC. 

SOU 

M 

1 

4 

1 

53 

1 

J 

1904 

Girth 

i 

1 

1 
1 

2 

1=^ 

1 

1 

49 

Deodar 
(enumera- 
tion). 

Bine  pine 

(ennmera* 

tion). 

July 

Many 
Do. 

1,000 

•  •• 

6S0 
170 

440 
96 
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Number  of  comimriment  in  tvhich  situated 

Area  of  sample  plot  enumerated acres* 


58 


ENUMERATIONS. 


Unsound. 


claeaes. 


Girth  classeB. 


1 
I 


00 

1:3 
m 


I 


I 


24 


£2 


t> 
O 


Bkharks. 


Enumeration  reHolts 
will  be  ei.tered  it 
black  ink  ard  recordc 
of  fellings  casualties, 
etc.,  in  red  ink. 
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Section  4. — The  collection  op  Data  relating  to  the  rate  of  nat- 
ural THINNING  AND  TO  THE  EFFECTS  OF  ARTIFICIAL  THINNINGS  ON 
THE  DEVELOPMENT  OF  A  CROP. 

(t)  Natural  thinning. 

The  rate  of  natural  thinning  in  an  even-aged  crop  will  be  readily  de- 
duced from  the  data  collected  in  the  manner  explained  in 
Chapter  II,  Section  2.  The  difference  between  the  number  of  stems 
constituting  the  crop  at  different  ages  in  an  area  not  artificially  thinned, 
that  is  in  a  crop  from  which  only  dead  stems  are  removed,  will  represent 
the  rate  of  natural  thinning. 

The  manner  of  ascertaining  the  number  of  stems  to  be  found  per  unit 
of  area  at  different  ages  in  an  unthinned  crop  has  already  been  fully  ex- 
plained in  that  section  of  this  Note. 

{it)  The  effect  of  artificial  thinning  on  the  development  of  single  trees  or 

whole  crops. 

It  has  been  seen  that  both  in  the  case  of  the  collection  of  data  relating 
to  the  development  of  single  stems  and  of  whole  even-aged  woods,  arti- 
ficial thinnings  may  be  prescribed.  The  effect  respectively  of  a  light, 
moderate,  or  heavy  thinning  on  the  girth,  height,  and  volume  increment 
of  single  trees  or  whole  crops  may  be  gauged  by  comparing  the  develop 
ment  of  each  of  these  factors  in  crops  subjected  to  one  or  other  of  these 
conditions. 

In  order  that  a  correct  comparison  may  be  made  it  will  be  necessary  to 
establish  adjoining  areas  exactly  similar  in  composition  ;  one  to  be  lightly, 
the  other  moderately,  and  the  third  heavily  thinned  in  accordance  with 
the  definitions  given  on  page  38  of  this  Note. 

In  other  respects  the  collection  of  data  in  each  experimental  plot  would 
be  carried  out  on  exactly  the  same  lines  as  those  set  forth  in 
Chapter  II,  Sections  1  and  2  of  this  Note ;  care  bemg  taken  that  a 
sufficiently  large  number  of  stems,  or  area,  is  available  in  each  case. 
No  area  less  than  half  an  acre  in  extent  should  be  taken  up  for  such 
plots. 
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CHAPTER  III. 

RELATING  TO  COPPICE  WOODS. 


Section  1. — Determination  of  the  rate  of  girth  or  diameter  and 

HEIGHT  development  OF  SELECTED  TYPE  COPPICE  SHOOTS,  GROWING 
IN  ARTIFICIALLY  THINNED    OR    UNTHINNED    CLUMPS. 


Object  of  experiment. 

The  object  of  this  experiment  is  to  detennine  the  development  in 
height  and  girth  of  selected  coppice  shoots  growing  under  definite  condi- 
tions ;  and  consequently  the  number  of  years  required  to  produce  shoots 
of  given  dimensions. 

Method  of  procedure. 

The  object  in  view  may  be  two-fold  : — 

(a)  to  determine  the  girth  and  height  development  of  each  of  the 

coppice  shoots  produced  on  a  selected  stool ;  or 

(b)  to  determine  the  girth  and  height  development  of  selected  coppice 

shoots  produced  on  selected  stools. 

As  the  first  case  will  not  produce  any  definite  results  owing  to  the 
difficulty  of  distinguishing  between  shoots  that  can  be  profitably  measured 
and  stunted  shoots  that  can  never  develop,  the  second  case  will  here  be 
considered,  and  only  sufficiently  well-developed  shoots  will  be  brought 
under  observation. 

The  collection  of  data  relating  to  the  development  of  sele'Sted  coppice 
shoots  will  be  carried  out  in  exactly  the  same  manner  as  in  the  case  of 
selected  type  seedling  trees — vide  Chapter  II,  Section  1  of   this  Note. 

The  measurements  taken,  and  the  calculations  made  therefrom,  will 
likewise  be  recorded  in  prescribed  registers.  Forms  I  and   J. 

The  age  and  girth  of  the  stump,  its  condition,  and  the  method  of 
dressing  adopted  (cut  flush  with  the  ground,  cut  a  few  inches  from  the 
ground  and  trimmed  conically,  etc.)  will  be  recorded. 
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Rules  for  measurement   of  type  coppice   shoots   for   observing  girth    and 

height  development. 

Rule  1. — The  dominant  and  most  vigorous  coppice  shoots  in  the  area 
selected  will  be  observed. 

Rule  2, — Not  more  than  2  shoots  on  each  stool  will  be  selected  for 
measurement,  and  at  least  100  shoots  of  each  species  in  every  series  of  5- 
year  age  gradations  will  be  brought  under  observation. 

Rtde  3. — Each  species  will  form  the  subject  of  a  separate  experiment, 
but  the  different  species  may  be  situated  in  one  and  the  same  coupe  or 
compartment. 

Rule  4. — Unless  the  coupe  or  compartment  does  not  exceed  5  acres  in 
extent,  the  selected  shoots  should  be  concentrated  in  a  smaller  area,  such 
area  bemg  demarcated  by  a  boundary  ditch  2'  X  2'  and  shown  on  the 
map. 

Rule  5. — Type  shoots  will  not  be  selected  within  a  distance  of  half  a 
chain  of  a  road  or  ride,  fire-line,  blank  or  other  clearing. 

Rule  6, — Type  shoots  wOl  be  numbered  by  means  of  tin  labels  bearing 
stamped  numbers  tied  on  loosely  with  wire  at  about  5'  from  the  ground. 
The  point  of  girth  measurement  will  be  denoted  by  a  band  of  white  paint 
round  the  shoot,  the  following  details  being  observed  : — 

(a)  The  rings  will  be  at  right  angles  to  the  axis  of  the  shoot. 

(b)  The  rings  will  be  more  or  less  at  breast  height  (4'6'')  from  the 

ground. 

(c)  A  good  band  of  white  oxide  paint  will  be  used. 

Rule  7, — The  rings  and  tin  labels  will  be  renewed  as  often  as  required. 

Rule  8. — If  thinnings  and  cleanings  are  carried  out  in  the  areas  in 
which  type  shoots  are  situated,  the  operations  as  regards  their  nature 
and  intensity  will  be  carefully  recorded. 

Measurements. 

Rule  9. — ^The  girths  and  heights  of  the  type  shoots  will  be  measured 
in  the  same  month  yearly  by  a  trained  forest  oflBcer. 

Rule  10. — All  girth  measurements  will  be  made  with  a  steel  tape  the 
upper  edge  of  which  will  coincide  with  the  upper  edge  of  the  ring  of  paint 
on  the  shoot.  The  measurements  will  be  recorded  in  inches  and  decimals 
of  inches. 

Rule  11. — At  each  annual  measurement  individuals  interfering  with  the 
development  of  the  type  shoot  will  be  removed,  so  that  the  original 
conditions  at  time  of  selection  may  continue. 
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Rule  18. — The  height  of  the  type  shoots  will  be  mea<iured  by  means 
of  a  levelling  staff  or  a  bamboo  divided  up  into  6'^  lengths  ;  the  height 
being  recorded  at  the  same  time  as  the  girth  measurement,  in  feet  and 
half  feet. 

Reguter. 

Rule  13. — Records  of  height  and  girth  measurements  of  the  type  shoots 
will  be  kept  in  the  prescribed  register  Form  I,  and  from  these  figures 
the  mean  girth  and  height  of  the  shoots  at  the  end  of  each  5-year 
period  will  be  calculated  by  the  graphic  method  ;  the  results  being 
entered  in  the  prescribed  register  Form  J  and  published  from  time 
to  time  either  in  this  form,  or  by  graphic  representations. 
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PRESCRIBED  FORM  I— REGISTER  OF  SAMPLE  PLOTS  TO 
DETERMINE  THE  GIRTH  [AND  HEIGHT  DEViiLOPMENT 
OF  SELECTED  COPPICE  SHOOTS. 

Name  of  Reserve,  Range  or  Woriing  Circle _    

Civil  District,  Forest  Circle  and  Province 

Name  of  Sample  Plot __> 


Species. 


Area  of 
Number 

of 
Bboots. 


Facts  to  be  ascertained. 


Date  of 
first 

measure- 
ment* 


Intervals  at 

wbicb 
measurements 

taken. 


Bbmabxs. 


Desobiptive    DETAILS. — Latitude,  longitude,    rainfall,    elevation, 
soil,  etc. 
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•aepodg 
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•oav 
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PEESCRIBED  FORM  J  ^CALCULATION  OF  THE  MEAN 
GIRTH  AND  MEAN  HEIGHT  DEVELOPMENT  OF  SELECTED 
COPPICE  SHOOTS. 

Index. 


Province. 


Foreat  Division. 


Name  of  Sample  Plot. 


Species. 


Pag«. 
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^ 


0 


Date 
of         19 

3| 

Mean 
Girth. 

Number 

of 
shoots. 

Num- 
ber 
of 

stools. 

|2 

P 

Il 

ii 

as 

Num- 
ber 
of 
stools. 

Date 
of        19       . 

Mean 
Girth. 

Number 

of 
shoots. 

Num- 
ber 
of 

atools. 

• 

Is 

11 

Ii 

Num- 
ber 
of 

stools. 

•sepedg 

.03  V 
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Section  2.— The  determination  op  the  rate  of  girth,  height,  and 
volume  increment  of  pure  or  mixed  coppice  woods,  clumps 
being  artificially  thinned  or  unthinned. 


Object  of  Experiment. 

The  object  of  this  experiment  is  to  collect  data  suitable  for  the  pre- 
paration of  yield  tables,  showing  for  different  qualities  of  locality  the 
mean  girth  and  the  mean  height  of  the  shoots  at  different  ages,  as  well  as 
the  volume  which  may  be  expected  per  unit  of  area  with  different  rota- 
tions. 

Selection  of  eocperimental  plots. 

fn  a  systematically  worked  coppice  forest,  whether  simple  or  with 
standards,  the  coppice  age  gradations  occupy  separate  areas.  In  the 
selection  of  experimental  plots,  two  procedures  may  therefore  be  fol- 
lowed— 

(a)  An  experimental  plot  of  convenient  size  may   be   laid  out    in 
certain  of  the  age  gradations  :  the  crop  on  them  felled,  and 
the  material  measured  up  ;  or 
(6)  One  or  more  experimental  plots  may  be  laid  out  in  suitable  por- 
tions of  the  crop,  and  the  development  of  the  crop  may  be 
studied  by  taking  measurements  periodically. 
As  the  second  method  involves  minute  measurements    of  a  large 
number  of  stems,  whose  volume  cannot  be  accurately  ascertained,  the 
first  oi  these  two  methods  will  alone  be  made  use  of.     Areas  fully  stocked 
with  normally  developed  shoots,  proceeding  from  sound,  healthy  stools 
will  be  selected ;  and   the   manner  in    which  the    coppicing  hns  been 
cairied  out,  whether  flush  with  the  ground  or  at  a  given  height  from  the 
ground,  will  be  carefully  indicated. 

Experimental  plots  may  be  required  for  each  species,  or  the  develop- 
ment of  a  mixed  crop  may  be  studied. 


Demarcation  of  experiment  plot. 

To  carry  out  the  experiment,  it  will  be  necessary  to  lay  out  plots  of 
suitable  size,  not  less,  than  |  an  acre  in  extent,  in  as  many  of  the  different 


EELATING   TO  PEINCIPAL   INDIAN   SPECIES.  68 

age  gradations  as  can  conveniently  be  dealt  with.  These  plots  only  re- 
quire to  be  temporarily  demarcated,  and  this  can  be  done  in  a  variety  of 
ways,  e.g.,  by  means  of  flags  and  chains  or  ropes,  or  a  temporary  trench 
with  posts  at  the  comers. 

Measurement  of  the  crop. 

(i)  Age  of  crop. — The  age  of  the  crop  would  be  known  from  records, 
and  this  age  will  be  entered  in  the  prescribed  register. 

(ii)  Area  of  experimental  plot. — The  area  of  each  of  the  experimental 
plots  will  be  carefully  recorded.  In  plots  selected  on  sloping  ground  the 
actual  sides  will  be  measured  and  the  angle  of  slope  recorded. 

(in)  Iflumhef  of  shoots  and  Girth  Measurements. — Before  the  crop  is 
felled  an  enumeration  of  the  coppice  shoots  on  the  area  will  be  carried 
out  in  3-inch  girth  classes  separately  for  each  species.  In  this  way  the 
number  of  sheets  on  the  area  and  the  average  girth  of  the  shoots  will 
be  obtained  and  recorded  in  the  prescribed  register,  Form  K. 

(iv)  Height. — The  height  of  the  dominant  shoots  in  the  crop  will  be 
recorded  separately  for  each  species,  and  the  average  for  each  species 
calculated. 

(v)  Height  and  Volume. — After  the  mean  girth  at  breast  height  and 
the  average  height  has  been  calculated  by  measuring  the  standing  crop 
the  whole  will  be  felled  over  and  stacked  in  suitable  grades. 

The  volume  of  the  growing  stock  in  solid  cubic  feet  will  be  calculated 
according  to  the  following  classes,  separately  for  each  species,  if  local  con- 
ditions^make  this  necessary  : — 

(a)  Material  6  inches  and  over  in  girth. 

(b)  Faggots  from  3  inches  and  up  to  but  not  including  6  inches  in 

girth. 

(c)  Brushwood  below  3  inches  in  girth. 

(d)  Total  of  all  classes. 

Stacked  cubic  feet  will  be  reduced  to  solid  cubic  feet  by  the  use  of  co- 
eflScients  to  be  determined  by  actual  xylometer  measurements ;  the  co- 
efficients used  will  be  recorded  in  the  register. 

(vi)  Calculation  of  mean  annual  incrernerU. — The  total  volume  of  the 
crop  at  any  age  divided  by  that  age  will  give  the  mean  annual  increment. 

Register  of  Plots. 

All  measurements  taken  in  the  sample  plots  of  different  ages  to  be 
felled  over  will  be  recorded  in   a  register  in  prescribed  Form  E ;  and 
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they  will  be  published  from  time  to  time  as  soon  as  sufficient  data  are 
available,  after  being  reduced  to  the  unit  of  area,  the  acre. 

Thinnings. 

In  certain  cases  the  removal  of  a  proportion  of  the  shoots  produced 
on  each  stump  may  be  prescribed  in  order  to  encourage  the  development 
of  those  left.  In  such  a  case  the  least  promising  and.  moat  backward  of 
the  shoots  would  be  removed,  either  in  one  operation,  once  during  the 
period  of  the  rotation,  or  at  given  intervals  of  time. 

If  sample  plots  are  selected  from  areas  which  have  been  thus 
thinned  over,  the  fact  will  be  clearly  recorded  in  the  register. 
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Rules  relating  to  Sampk  Phts  selected  with  the  object  of  determining  the 
wean  girih,  number  of  shoots,  average  height  and  mean  volume  per 
class  of  material,  and  total  volume  per  unit  of  area,  at  different  ages 
of  pure  or  mixed  coppice  woods  ;  the  clum/ps  being  artificially  thinned 
or  not  thinned. 

( Seiectton  and  Preparation  of  Plots. 

Rule  1. — The  plot  will  be  of  a  suitable  size,  not  less  than  half  an 
acre  in  extent. 

Rule  2. — ^The  plot  will  be  fully  stocked  with  an  even-aged  crop  of 
nonnally-developed  shoots,  produced  from  healthy  stools. 

Rule  3, — ^Each  species  will  form  the  subject  of  a  separate  experiment 
unless  the  object  is  to  determine  the  development  of  a  mixed  crop.  ) 

Rule  4. — The  plot  will  be  temporarily  demarcated  in  the  manner  most 
convenient ;  usually  by  a  trench  with  flags  or  posts  at  the  comers.  The 
shape  of  each  sample  plot  will  be  rectangular.  A  board  may  also  be  erec- 
ted indicating  the  name  and  number  of  the  sample  plot. 

Rule  5, — Sample  Plots  will  not  be  selected  within  J  a  chain  from  the 
edge  of  blank,  road,  or  other  clearing. 

Rule  6. — The  removal  of  any  of  the  superfluous  coppice  shoots  from 
each  stump,  if  prescribed,  will  be  carried  out  and  the  fact  recorded  in  the 
register  of  the  sample  plot  concerned,  and  the  volume  of  the  material 
removed,  if  known,  will  also  be  entered. 


Measurements. 

Rule  7. — All  measurements  relating  to  one  sample  area  will  be  taken 
in  one  and  the  same  month ;  and  the  results  of  such  measurements  will 
be  entered  in  the  prescribed  register,  Form  K. 

Rule  8, — All  girth  and  height  measurements  will  be  taken  before  the 
carop  is  felled ;  the  girth  of  each  shoot  being  mea^sured  at  breast  height. 

Rule  9. — The  shoots  will  be  enumerated  in  3-inch  girth  classes  ;  and 
therefrom  the  mean  girth  will  be  calculated. 

Rule  10. — ^The  height  of  the  dominant  shoots  will  be  taken  in  feet  and 
i  feet  by  means  of  a  levelling  stafi  or  bamboo  and  the  average  calculated 
for  the  plot  for  each  species  separately. 

? 
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Rule  11. — ^The  material  obtained  from  the  fellings  will   be  measured 
up  according  to  the  following  classes  : — 
(a)  Material  6  inches  and  over  in  girth. 

(h)  Material  from  3  and  up  to  but  not  including  6  inches  in  girth, 
(c)  Material  under  3  inches  in  girth. 

Rule  12. — The  volume  of  the  larger  pieces  of  material  will  be  calcula- 
ted from  the  midgirth  and  length  ;  the  volume  of  the  remainder  of  the 
produce  will  be  obtained  by  stacking  the  same  and  using  reducing  factors 
to  get  its  solid  content.  Reducing  factors  will  be  calculated  from 
actual  xylometer  measurements. 

Rule  13.— Ry  dividing  the  total  volume  of  the  crop  in  solid  cubic  feet 
by  its  age,  the  Mean  Annual  Increment  will  be  obtained. 

(Hi)  Record  of  Observations. 

Rule  14. — All  measurements  taken  will  be  recorded  in  a  prescribed 
register  in  Form  K  ;  and  the  data  so  collected  will  be  published  from 
time  to  time  after  collating  and  reducing  all  measurements  to  the  unit, 
^he  acre, 
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PRESCRIBED  FORM  K— REGISTER  OF  SAMPLE  PLOTS  TO 
DETERMINE  THE  VOLUME  OF  COPPICE  CROPS  OP 
DIFFERENT  AGES. 

Name  of  Reserve,  Range  or  Working  Circle — 
Civil  Piairict,  loresl  Circle,  and  Province — 


Serial 
No. 


Species. 


NXTMBIB  OF 


Compart-  I  ^ 
ment.  ' 


Area  of     Facte  to  be 
plot        ascertained. 


Dtiteof 

making 

measure- 

inents. 


RBMASKi. 


F? 
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BRCOBD  OP 


KuKBBB  OF 


Year  of 
metaurB- 
ireot.      Compart- 
ment 


Coupe. 


Age  of 
crop. 


Area.  Species 


Num- 
ber 
of 

rtoole. 


4^'  fron 
■hoote.  jgnnnd  in 
inchee. 


Num- 
ber 
of 


Girth  of 
meat!        Mean 
ehoot  at  height  of 


ciop  in 
feet. 


iLELAtmQ  TO  Principal  india^  s^ecibs. 
MEASUREMENTS. 


YOLITHE  OP  GBOWIKO  STOCK  IN  CITBIC  FEET  SOLID. 


Material  over 

6  inches  girth 

cubic  feet 

solid. 


Materials 
to  6  inches 
girth  cnbic 
feet  solid. 


Material  under 

3  inches  girth 

cubic  feet 

solid. 


Total  of 

till  classes 

cubic  feet 

solid. 


M.  A.  I.  in 

cubic  feet 

solid. 


Bbmakes. 


PROBLEMS  RELATING  TO  THE  COLLEC- 
TION OF  STATISTICAL  DATA  Al^  PRE- 
SENT UNDER  INVESTIGATION  IN  EACH 
PROVINCE:  TABLE  OF  EXISTING  EX- 
PERIMENTAL PLOTS. 

APPENDS. 

The  statement  which  follows  deals  briefly  with  plots  already  in  exis- 
tence in  the  various  provinces  of  British  India  outside  the  Madiias  and 
Bombay  Presidencies  for  the  purpose  of  gathering  statistical  information. 
This  will  at  once  show  how  little  has  been  accomplished  and  how  much 
more  extended  the  operations  have  to  be  to  obtain  tangible  and  reliable 
results. 

In  the  past,  all  such  experimental  work  has  been  carried  out  by  local 
officers  under  varying  conditions.  But  with  the  view  of  fully  utilising  the 
services  of  Research  officers  iu  the  future  it  is  thought  that,  provided 
Local  Conservators  oiler  no  objection,  a  good  deal  of  the  field  work  in  con- 
nection with  the  collection  of  statistics,  namely,  the  inauguration  of  ex- 
perimental plots,  their  periodic  inspection  and  measurement,  the  deter- 
mination of  their  utility  and  the  period  over  which  they  should  bo 
maintaiued,  etc.,  should  be  carried  out  by  Research  officers  in  the  course  of 
their  annual  tours.  This  will  not  only  relieve  the  overburdened  Divisional 
Forest  Officer  but  will  also  tend  to  an  increased  uniformity  of  worldngand 
measurement  of  sample  plots  throughout  the  Empi  re. 
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Problems  relating  to  the  collection  of  statistical  data  at  present 

1.  BdatlDg  to  8ftl 


Problems  aader  invettigatioD. 


I.  To  determine  ^rate  of  girth    in- 
creineut. 


Name  of  ProviDce 
or  Forest  Circle. 


1.  Punjab 


2.  United  Provincei 


3.  Bengal 


Name  of  Forest 
Divitioii. 


Simla 


I  Siwalik  (Dehra  Don), 
ii.  Siwalik  (Saharanpar). 

iii.  Gkuigee 

iv.  Giirhwal 

V.  Kamaon 

vi.  Pilibhit 
Yii.  Kheri 
viii.  Bahraich 

iz.  Qonda 

X.  Gorakhpiir 


L  Darjeeling 
iL  Tiflta 
iii.  Koreeoog  • 
iv.  Sontbal  Parganai 

▼.  Palaman  • 

vL  Singhbham 
vii.  Pari 
viii.  Aogal 

ix.  Sambalpnr 


llBiiATING   TO  PIUNCIPAL  INDIAIT   SPECIES.  78 

ander  iavestifpition  la  each  Proiince :  Existing  Experimental  Plots. 

(Shoriarobusia). 


Name  of  Beserve  or 
V^orking-Circle. 


Namber  of 
Sample  Plots. 


7 
8 

7 

6 

13 

6 

18 

11 

46 


BBHABK8. 


74 
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1.  BeUting  io'S^ 


Problems  ander  investigation. 


Name  of  Province 
or  Forest  Circle. 


4.   Kasterii        Bengtl 
and  Assam. 


Name  of  Forest 
Division. 


i.  Jalpaignri 
ii.  Boxa 
iii.  Qoalpara    , 
iv.  Garo  Hills 


5.  Central  Provinces .    Balaghat 


2.  Relating 


I.  To    determine  rate    of    girth 
growth  in  protected  f.^rests. 

1.  Central  Provinces. 

i.  Bhandara     . 
i.  Bbamo 



2.  Burma 

11.   To    determine  rate  of  girth 
growth  in  burnt  areas. 

1.  Burma 
1.  Burma 

i.  Bbamo 

•         • 

111.  To   determine  rate  of  girth 
growth  in  plsntations. 

i.  Zigon 

ii.  1  haungyin 

• 

3.  Relating  to  Dt  odar. 


1.  To  determine  the  most  t-uitable 
degree  of  intensity  of  thin- 
ning in  order  to  obtain  great 
volume  increment. 


1.  North- West  Fron- 
tier Province. 


2.  Punjab 


i.  Hazarn 


i.  Simla 
ii.  Chamba 
iii.  Kulu 


1.  To  determine  the  most  suitable 
degree  of  intensity  of  thin- 
ning. 


1.  Punjab 


4.  Relating  to 


i.  Simla 


ilELATlNG  TO  FBINCli^AL  IKDIAIT   SFBOisS. 
{Shorea  roluiia)—eontd. 


7fc 


Name  of  Beserre  or 
Working-Circle. 


Ntiinber  of 
Sample  Plots. 


Bbhabxb. 


2 
6 
6 
6 


to  T«ak. 

i 

1 

... 

2 

... 

2 

... 

2 

1 

{Cedrus  Deodar  a). 


Pinns  excdM. 
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6.  Relating  to 


ProblcniB  under  inveetigatioa. 

Name  of  Proyince  or 
Forest  Circle. 

Name  of  Forert 
Divinon. 

I.  To  determine  the  rate  of  girth 
and  height  growth. 

1.  Eastern  Bengal 
and  Aieam. 

L  Ehasi  and  Jaintia  Hills. 

6.  Relating  to  Borma 


I.  To  determine  the  rate  of  girth 
and  height  growth. 


1.  Burma 


L  Pyinmana 


BELATING  TO  PBINOIPAL  UTDIAN  SPECIES. 
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Pinm  kbasya. 


Kame  of  Beeenre  or 
WorWng-Cipcle. 

Kamber  of 
Sample  Plots. 

Rbmabes. 

••• 

4 

^  Indaing  Speeiei." 

... 

6 
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TABLES  SHOWING  THE  PROGRESS 
IN   N)^ORKING   PLANS 

IN  THE  PROVINCES  OUTSIDE 

THE    MADRAS  AND   BOMBAY 

PRESIDENCIES     UP    TO    THE 

51st    DECEMBER    1908 

WITH  SPECIAL  REFERENCE  TO  THE  APPLICATION  OP 
THE  VARIOUS  SYLVICULTURAL  SYSTEMS 


1]«TR0DV€TI0K. 

THE  area  under  the  control  of  the  Forest  Department  on  the  Slst 
December  1908  in  the  provinces  of  British  India  outside  the  Madras 
and  Bombay  Presidencies  was  reported  to  be  181^802^506  acres^  or 
approximately  205,160  square  miles:  20,869,009  acres,  or  15*5  per  cent., 
of  this  total  area  having  been  brought  \inder  systematic  working  in 
accordance  with  the  provisions  of  regular  sanctioned  working  plans. 

In  the  tables,  which  form  the  substance  of  this  pamphlet,  these 
figures  are  analyzed.  The  total  forest  area  corrected  up  to  the  81st 
December  1908  is  shown  by  Forest  Divisions,  together  with  full  details 
regarding  the  areas  for  which  working  plans  have  been  completed  and 
sanctioned  :  the  area  dealt  with  by  each  working  plan  being  classified 
according  to  the  sylvicultural  system  adopted.  In  this  place,  it  will  be 
sufiioient  to  briefly  summarize  the  information  contained  in  the  tables. 


i. 

u 


^he  following  statement  gives  by  Forest  Circles  the  areas  brought 
under  the  control  of  sanctioned  working  plans  up  to  the  31st  December 
1908  in  the  provinces  outside  the  Madras  and  Bombay  Presidencies  :  — 


Circle. 

FOEBST 

ABSA  IN  ACBI8. 

Area  for 

which 

working 

plans  have 

been 
prepared 

and 

sanctioned 

up  to  Slst 

December 

1908. 

U 

Prorince. 

Beierred. 

Leased. 

Pro- 
tected. 

Unolassed. 

Total. 

Proportion  of  forett  i 
under  saootioned  wc 
ing  plana. 

Acres. 

Per 

cent 

Bengal 

•*• 

2,710,587 
1,357,830 

...      11,787,792 

1 

4,498,379 

8.256,393 
1,161,853 

72 

United 

Kaitern 
Cirole. 

... 

2,729 

„ 
18,928     1,379^7 

84 

ProT-< 
inoet. 

Western 
Ciro'e. 

Total     . 

1,160,399 

100,399 

16,757 

7,4i6 

1,285,001 

1,237,807 

96 

2,51^,229 

100,399 

19,*S6 

26,374     2,664,188 

2,399.660 

90 

Panjab 

Tenasserim 
Circle. 

Pegu  Circle 

1,156,286 

236.199'3.354,308 

1 

I 
1,102,107  :  5,848,900 

2,?i6S376 

1,143,887 
1  070,485 

44 

L  o  w  e  r  J 
Burma.  1 

3,256.233 
4.025.034 

... 

17,004,781   20,261,013 
16,297,441   20,322,475 

6 
5 

r 

Upper! 
Burma.  -( 

I 

S  jut  hern 
Circle. 

fT  0  r  t  hern 
Circle. 

3,975,583 
3372,545 

... 

... 

20,547,497 
15,012,338 

124,52:^,080 
18,384,883 

1 

1,364,438 
24,320 

5 

•IS 

Total     . 

14,'?29,394 

1                                 1 

...       68,862.057   83,491,451 

3,603,180 

4 

HI 


FOBSbT  ASIA  IN  ACBIB. 

Area  for 

which 

working 

;>lans  have 

been 
prepared 

and 
lanctioned 
np  to  3l8t 
December 

1908. 

Proportion  of  forest  area 
nnder  sanctioned  work- 
ing plans. 

Province. 

Circle. 

1 

Steserved. 

Leased 

Pro-     , 
tected.   ' 

Jndassed. 

I 
Total. 

Acres. 

Per 

rent. 

Eastern 
Bengal 
and  Assam. 

•*• 

4.195341 

... 

2,507 

14,511311 

18^09,669 

706,786 

4 

( 

Soother  n 
Circle. 

4,878,909 

... 

... 

••• 

4.878.909 

8,682,203 

78 

Oontral 
ProTinoeP- 
indnding 
Berar. 

Northern 
Circle. 

4.715,083 

... 

... 

1,791 

4,716,874 

2,496,906 

69 

k 

Berar 
Circle. 

4.485.818 

... 

••• 

... 

4,485.818 

1,400.769 

31 

Totsl    . 

14,079,810 

... 

1,791 

14.081,601 

7.479,878 

53 

Ooorg 

... 

832,926 

... 

... 

332,926 

113,727 

34 

North-West 
Frontier 
Province. 

... 

151,279 

... 

... 

15U79 

151,279 

100 

Ajmer 

... 

90,679 

... 

115 

8,471 

94,265 

E9,780 

95 

Bslnehistan 

... 

179,469 

... 

... 

... 

179,469 

... 

... 

Andamans 

... 

10],930 

1 
...            •*. 

1,148.149 

1,250.079 

... 

Qband  Total 

40,146.430 

■    i 
336.598  l5.l64.2OC 

85.655,260 

131,302,506 

20,369,009 

15*5 

IV 


The  total  area  under  the  control  of  sanctioned  working  plans  being 
thus  equal  to  20,869,009  acres,  the  following  statement  shows  the 
allotment  of  this  area  to  the  various  sylvicultural  systems ;  as  well  as  the 
proportion  of  the  total  area  under  each  method  of  treatment — 


SylTioaltiural  Syitem. 

Area  ia  aeiM. 

EqaiTAlent 

inMure 

milet. 

PeroenUga  of  total 

■rea  und«r  each 

■jlTicultiiTal 

•yitem. 

Method  o!  Clear  Fellings  by  com- 

24,617 

38 

•1 

partments. 

Method  of  Clear  Fellings  by  strips 

... 

••• 

■  •. 

Uniform  method         .         • 

112.702 

176 

•6 

Group  method   .         •         •         . 
Selection  method 

48,474 

76 

•2 

6,614,034 

10,3?4 

32o 

StoieTed  forest  method 

Simple  Coppice .... 

Coppice  with  standards 

Method  of  ImproYement  Fellings 

Unregulated  Fellings  or  Unworked 

.•* 

•■• 

••• 

81,482 

127 

•4 

1,617,052 

2,627 

79 

6,210,501 

8,141 

26-7 

6,660,246 

10,407 

32-7 

TOTAl 

20,369,009 

31,823 

100 

With  few  slight  exceptions,  the  method  of  clearances,  the  uniform, 
and  the  group  methods  have  not  so  far  been  applied  to  any  extent  in  any 
of  the  forests  of  India.  The  method  of  clearances  has  been  attempted  in 
the  Darjeeling  forests  (Bengal)  with  remarkable  success ;  and  the 
uniform  method  has  been  found  to  be  entirely  suited  to  the  Chir  {Finns 
longifolia)  forests  of  the  United  Provinces  to  which  it  has  been  largely 
extended.  Steps  are  also  being  taken  to  apply  this  methol  of 
successive  regeneration  fellings  to  some  of  the  Sal  forests  of  the 
Kumaun  Division  in  the  United  Provinces ;  the  Sal,  being  a  species 
which  would  seem  to  be  well  adapted  to  this  method  of  treatment  in  all 
the  highest  quality  localities  and  whei'e  excessive  frosts  are  not  to  be 
feared.  The  method  is  also  to  be  given  a  trial  in  the  Mohnyin  pure  teak 
forest  of  Upper  Bm*ma ;  and  it  is  probable  that  it  will  be  extended  in 
the  near  future  to  the  Tei'ai  Sal  forests  of  Bengal. 

The  Coppice  method,  the  Selection  method  and  the  so-called  method 
of  Improvement  fellings  are,  however,  the  ones  which  have  received  their 
widest  application  in  India.  The  former  method  is  eminently  adapted  to 
all  village  forests  and  fuel  reserves,  where  the  object  of  management  is 


to  produce  small  poles  and  brushwood  for  the  use  of  the  surrounding 
peasantry ;  the  standards  moreover  supplying  the  necessary  shelter  and 
seed^  as  well  as  a  certain  quantity  of  wood  of  larger  dimensions. 

Under  the  conditions  usually  prevailing  in  Indian  high  forests,  when 
large  areas  have  to  be  dealt  with^  where  in  a  mixed  forests  only  one 
species  is  marketable,  where  the  crop  is  irregular  and  only  trees  of  large 
dimensions  are  saleable,  when  owing  to  local  conditions  it  appears  to  be 
dangerous  or  inadvisable  to  interrupt  the  cover,  and  when  a  trained 
establishment  is  not  available,  the  selection  method  is  generally  indicated. 
When  in  addition  the  forest  is  in  a  ruined  condition,  the  age-classes  are 
badly  represented,  and  the  object  of  management  is  to  remove  the 
overmature,  dead  and  dying  trees,  whilst  allowing  the  younger  age 
classes  to  grow  up  under  favourable  conditions,  the  so-called  ^'  Method  of 
Improvement  fellings ''  is  prescribed  :  the  latter  method  being  also  known 
as  the  '^Selection  method  hy  areas^^  combined  with  sylvicultural  operations 
for  the  benefit  of  the  principal  crop. 

The  calciilation  of  the  possibility  under  the  selection  method  has 
received  considerable  attention  in  India,  and  the  methods  employed  have 
been  fully  set  forth  in  a  Note  recently  published  in  the  Indian  Forest 
Records,* 

The  forests  dealt  with  in  a  regular  working  plan  usually  include  areas 
which  are  unworkable,  either  on  account  of  their  inaccessibility  or  the 
unproductiveness  of  the  ground ;  or,  on  account  of  want  of  demand. 
Such  areas  are  either  closed  to  all  working  as  '^  protection  forests,"  or 
the  small  amount  of  usually  inferior  material  required  from  them,  to  an 
extent  far  below  the  possibility  of  the  forests,  is  removed  under  the 
general  orders  and  supervision  of  the  Conservator  by  means  of  operations 
usually  described  as.  *'  Unregulated  Fellings.^'  It  will  be  seen  that  a 
considerable  area  in  many  of  the  more  remote  forests,  where  only  a  few 
trees  of  the  valuable  species  are  exploitable,  falls  into  this  class. 

The  tables  which  follow  are  corrected  up  to  the  31st  December  1908. 
They  will  require  to  be  revised  from  time  to  time  as  additional  areas  are 
brought  under  systematic  working,  or  whenever  owing  to  the  expiry  and 
revision  of  an  existing  plan,  the  method  of  treatment  comes  to  be  altered. 


*  The  Selection  System  in  Indian  Forests  as  exemplified  in   working  plans  based  on  this 
system.    B^  A,  M.  F.  Cacci».    Indian  Forest  Records,  Volume  I,  Put  ly. 


Table  I. 

SHOWING  THE  PROGRESS  HADE  IN  WORKING  PLANS  WITH  SPECIAL 
REFEUENCE  TO  THE  APPLICATION  OF  THE  TARIOUS  SYLYICULTURAL 
SYSTEHS. 


TABLKS    SHOWING    THE    PROGRESS 


5 

1 


FOUEST  DIVISION. 


Name  of 

Forest 

DiTisiuD. 


Abea  in  acbes. 


Olaaa 

of 
Forest. 


Under 
Working 
Flans.    I 


Without 

Working 

Flans. 


Hazara 


Obano  Total 


Kawalpin  di 


Total 


Beserrod  . 
Protected. 
UndaBied 


-]- 


fanffia 


Beseryed  . 
Protected . 
Unolassed 


Total 


•3  i 


Kola 


Total 


'Baahahf 


Total 


Beseryed 
Protected . 


Leased 
Reserred  . 


151,279 


151,279 


160,100 
48,665 


208,765 


r 


85,282 
473.878 
278,237 


786,897 


42,981 

1,274,880 


1,317,861 


145,920 


145,920 


Total  Forest 

area  of 

Division. 


151,279  - 


51,195 
229,137 


280,832 


DETAILS  OF 


I 

Name  of  Working 
Plans  relating 
to  each  Forest 
Division.  i 


Princiual  species 
dealt  with. 


L  'i 


1  >^  «     t; 


I 


NOBTH-WEST 


Kagan  range  forests  ,  Deodar ;  Pinas  longi- 

I    folia ;    P.   excelsa ; 

Abies      Webbiana  j 

etc. 

Siran  range  forests    Finns  longifolia, 

P.     excelsa ;    Abies 

I    Webbiana;  etc. 

and  '  Oak  ;   P.    longifolia ; 

range  '    P.  excelsa  ;  Deodar; 


Dnngagali 
Taudiani 
forests. 

Khanpnr 
forests. 


range 


I    etc. 
Pinas         longifolia ; 
I    Dodonoea    Yiaoosa ; 

Prinaepia  utilis ; 
I    Acacia        modesta ; 

A.  catechu :  Olea 
I  ouspidata;  Fistacia 
I    intergerrima. 


151,279 


211,295-) 

48,665  f 

229,137^ 


2,306 


90,279 
417 


90,696 


489,097 


85,282) 
473,378  [ 
278,237) 


786,897 

42,981 ) 
1,277,186  i 


Kalacbitta  Forests  I  Olive,  Acacia 

Murree-K  a  h  a  t  a  | 
Forests. 


2  I 

I 
4  . 


PUN 


1,320,167 


236,199  > 
417  f 


236,616 


Kanfi[ra         Forest 
Division.  ; 


Knlu             Forest    Deodar ;  P.    longi- 

Division.                     folia  j  P.   excelsji; 

Picea  Morinda ; 

A  bies  Webbiana ; 
etc. 


Basbahr       Leased 
^utlej  Valley 

Forests. 


Deodar ;  Pinna 

excelsa;  etc. 


1 "1 


u 


MADE  IN   WORKING   PLANS   IN   INDIA. 


WOBKING  PLANS. 


Absa  in  acbes  umdeb  different  Stlvioultubal  Systems. 


'si's 

»3  *a  ■•j 

'O  C  «  S 
7  Q)  9  O 


Is. 

OS 


'Si 


III 

'      pa  BD 
iS'S     «« 

'£5     21 


Group    Seleotiitn 
Method.    Method. 


FBONTIER  PROVINCE. 


JAB. 


41454 

29.804 

S8,069 

5.386 


114,412 


I 


& 


47*595 


47»595 


1 


145440 


Simple 
Coppice 
Method. 


145.140 


1,159,280 


U£9,280 


95.491 


I      ... 


, _l 


95.491 


Coppice 
with 

Stand- 
ards 

Method. 


1,714 
27,404 


29.118 


45.617 


45,617 


408.495 


408,495 


Method 
of  Im- 
prove- 
ment 
Fel- 
liogB. 


Ar*»a 
tinder 
Unregu- 
lated Fel 
lings  or 
Un  worked. 


7,749 


7,749 


7.709 


7.709 


Grand 
Total. 


48.908 

i       29,804 
89,783 


Period  of 
Plan. 


1900-01  to 
1939-40. 


1905-06  to 
1936-37. 

1905-06  to 


32,789 


1906-07  to 
1920-21. 


151,279 


47^94  I       93.011 
60,450  I     115,754 


1896-97  to  i 

1925  26. 
1899-1900 
to  1928-29.  * 


107.844  I  208.765 


213.487  I   19,775«|  786,897  I 

i 


'  *  Bamboo 
Circle. 


213.487 


158,581 


158,581 


10.241 


-I 


786,897 


1.317.861 


1.317,861 


40.188       145,920 


10.241 


40.188       145,920 


1897  98  to 
1931-92. 


1905-06  to  I 
1834-35. 


b2 


TABLES  SHOWING   THE  PK00BE8S 


fcfe^ 


FOBEST  DIVISION. 


Name  of 

Forest 

Diyision. 


ClasB 

of 
Forest. 


0 


Simla 


'  Reseryed  . 
Undassed 


Total 


Lahore 


Total 


'I  Heserred  . 

Protected . 
UnolaBsed . 


Moltan 


Total 


Beserred  . 
Protected . 
Unclassed . 


^""i-      { ^„32^. 


Total 


Ohenab 


Beserved  . 
Unclassed . 


Total 


Montgomery.  I 


Total 


Beserved  . 
Unclassed . 


Abba  in  acbbs. 


Under 

Withont 

Working 

Working 

Plans. 

Plant. 

20.388 

•■■ 

2,195 

22.588 

••• 

U,080 

6,516 

... 

7,911 

75,910 

Total  Forest 

area  of 

Diyision. 


20,838J 
2,195 


22,583 


20,596  f 

7,911-! 
75,910  I 


DETAILS  OF 


Name  of  Working 

Plans  relating 

to  each  Forest 

Division. 


Principal  species 
dealt  with. 


,^ 


j5 

II: 


Ealesar     Beserred 

Forests. 
Simla       Mnnicipal 

Forests. 

Simla      Catchment 
Area  Forests. 

Kotkhai,    Kotgoni 
Beserred  Forests. 


14,080  !      90,887 


72,820         18=213 

1,587.928 

17,903 


72.820     1,569,044 


191,070 
62.008 


253,078 


67,883 
4,105 


71,988 


391,669 


456,532 


104,417 


85.538) 

1,587,928  [ 

17,903) 


1,641,864 


191,070 


253,078 


67,883 
4,105 


71,988 


64,863 
891,669 


456,582 


Changa         Manga 
Plantation. 

Shahdera-Cnm-Jhn- 
gion  Plantation. 


Sonth     Kabirwala 
nqd  Bfailsi 

Forests. 


PUN 


Sal;  etc. 


Deodar ;  Oak  ;  Finos  '    4 

longifolia;     Bbodo- 1 

dendron ;  etc. 
Deodar;  Oak;    Pinns      3 

excelsa ;  .  Picea  : 

Morinda. 


Dalbergia       Sissoo;  '    1 
Moms  indica.  I 


IfAbE  In  WoRkiN(>  pLans  In  ti^DiA. 


WOBEINQ  PLANS. 


Abba  ik  acres  under  ditfbbent  Stlvicultubal  Ststbms. 


III  I 


Is. 


b  &  c 

»1.2 


00      500  2 


Or* 


JAB— con<d. 


I      - 


Group 
Method. 


Selection 
Method. 


I 


CO 


Simple 
Coppice 
Method. 


I 

^>*^      prove- 
ment 
Pel- 
lings. 


Stand- 
ards   I 
Method. 


1,814 


127 


6,755 
2,0S4 


263  1     1.719 
8,417 


Area 

under 

Unregu- 

Grand 

lated  Fel- 

Ti^tal. 

lings  or 

Unworked. 

1,404 

9,973 

... 

2.161 

- 

1,982 

... 

8.417 

1,814  890      18.925 


...      I  10.332  ' 

I  I 

...       I     1:828  ! 

1 i- 

12.160 


72,320 


72320  I      ... 


i      •••      I      "' 


!  1 


1,404 


960 


1.920 


I      ... 


Period  of 

each 
Working 

Plan. 


Rbvabks. 


1898-99  tc 
1922-23. 

1897-98  to 
1926-27. 

1896-97  to 
1919-20. 

1901-02  tc 
1920-21. 


11,292 
2,788 


14,080 


72,820 


72,820 


189JV97    to 
1910-11. 

190102    to 
1915-16. 


1897-98    to 
1920-21. 


tABLES    SHOWING   THB    PEOGttKSS 


FOREST  DIVISION. 


a 
1-3 


Name  of 

Forest 

Dirision. 


Olasg 

of 

Forests. 


I, 


S  9 

P4     Pu 


Shahpnr        .{  gj^J^a! 


Total 


Pir  Mahal 


Total 


Beserved 

I  Prutdoted. 

UnoUssed , 


Arba  in  acres. 


I 


Under      Without 

W. 'iking    Working 

Plans.        Plans. 


Grand  Total 


2.568;576 


Total  Forest 
area  of 
Diyision. 


40U69 
21,060 


401,369 
21.060 


422,429 


I 


14.659 

9  240 

19,883 


43.782 


422.429 


14.659 

9,240 

19,883 


48,782 


3,280,524  6348,900 


DETAILS  OF 

i 

.8. 

1! 

Name  of  Working 

^ 

|: 

Plans  relating 

Principal  species 

-3 

to  ea«!h  Forest 

dealt  With 

o 

Ch 

Division. 

II 

§5 

\^ 

« 

PtTN 

... 

;;; 

...   i  ... 

... 

..• 

...  1  ... 

• 
4     ... 

1     .. 

... 

1     ... 

... 

1 

... 

... 

... 

1 ... 

I 


Naini  Tal      .| 


o 

6 

b| 

a 

& 

O 

£i 

a 

r3 

-S; 

• 

l\ 

^ 

Tot  a 


Beserved 
Protected 


79.855 
16,757 


96.612 


Garhwal 

Beserved 

Total 

... 

Ganges    . 

Beserved 

Total 

808,341 


27,677 


f  Naini  Tal  Snb-Divi-    Finn?         longifolia  ; 
sional  Forests.  Oaic ;  Sal ;  etc. 

Naini  Tal  Municipal    Oak;  t'inus  lons^ifolia; 
Forests.  I     Pieris      ovaiifolia; 

I    Bhododendron  arbo- 
]  I    renm ;  etc. 

I  Nfiini  Tal  Canton-  i 
107.532         merit  Forests. 

16,757-^    Ranikhet  Snb-Divi-  |  Finns        longifolia ; 
sional  Forests.        i    Oak ;      Pieris    ova* 
lifolia ;     Bhododen- 


UNITED 
12 


Banikhet  Canton- 
ment Forests. 

Mnktesar  Beserved 
Forests. 


dron;  etc. 

Finns  longifolia ; 
Oak ;  etc. 

Oak ;  Pinus  longi- 
folia ;  etc. 


308341 


275,494 


27,677 


5,247 


6.247 


124,289 


f  Gaihwal  Forest  I  Sal ;   T.    tomentosa ; 

I  '    Division.  i    Anogeissns  latif olia ; 

313,588-i  I  I    etc. 

I  Behar  Garibnl    Sal ;   Terminalla    to* 


1 


Chand  Forests. 


montosa;  etc. 


313,588 


17 


6,824 


275,494  ;         6,824 


f  Ganges        Forests  i  Sal ;    Terminalii  to-  I    7 
I      Division.  '    mentosa ;  Dalborgia  j 

2fl2,3l8^  Sissoa ;  etc.  | 

I  I  Lansdovfne       Be-    Sal ;  Finns  longifolia ;      2 
(^     Borved  Forests.      '    etc. _      i 


282.318 


MADE   7N   WORKING    PLANS    IN    INDIA. 


WORKING  PLANS. 

Abba  in  acbes  under  oiffbbbnt  STLvrcuLTUBAL  Systems. 

-2.8481 

i|l  it 

Method       of     Clear 
Fellings  by  Strips. 

Uniform    Method   or 
Method  of    Succes- 
sive    Begeneration 
Fellings. 

1 

1 

Group    Selection 
Method.  Method. 

1 

|53 

Simple 
Coppice 
Method. 

Coppice 

with 

Stand- 

,    ards 

Method. 

Method 
of  im- 
prove- 
ment 
Fel- 
lings. 

Area 
under 
Unregu- 
lated Fel- 
lings or 
Unworked. 

Grand 
TotaL 

Period  of 

each 
Working 

Plan. 

RBVABrs 

JAB-c 

[      - 

ondd. 

••• 

... 



' 

••• 

... 

1 

1      ••* 

... 

... 

... 

... 

i 

1 

1 

... 

... 

1 

1 



1 

... 

1 
1 

1      - 

— ;... 

... 

- 

\      ••• 

... 

...               ... 

j 

i 

---     ~     - 

i 

1      •" 

47,595 

1  1,399,911 

74,134 

1 

1 466.662 

1 

408,943 

171.131 

2,568,376 

PROVINCES. 

(      ••• 

... 

...      1       47,742 

1 

i 

... 

1     3,706 

t 

... 

... 

51,448 

1896-97    to 
1915-16 

... 

17,392 

...      1       25,737 

... 

... 

... 

43,129 

1898-99    to 
1917-ia 

... 

«•• 

.« 

2,0.35 

... 

... 

... 

... 

2,035 

19004)1    to 
1919-20. 

"     i                  ' 

...      1      ...         17,392  ' 

75,514 

... 

3,706 

... 

96,61 

... 

1 

...     ...  1 

... 

40,914 

... 

148,682 

78,228 

267^19 

1893-94    to 
1914-15. 

;  -  , 

40,914 

... 

... 

40,522 

... 
78,223 

40,522 

300,841 
264,024 

1894-95    to 
1913-14. 

^^ 

... 

1 

... 

—   '- 

18^204 

.               1 

1 

28,462         ...      ( 

7.348 

195,283 

82,931 

1S93-94    to 
1914-15. 

i 

...      j 

3,494 

i 

7,976 
203,259 

82,931 

11,470 

1904-05    to 
1933-34. 

... 

'"      1 

31,956  j 

7,348 

275,494 

TIbLBS  SHOWlNd  T^B  FBOGBE^ 


! 

s 


©•3 
s  ^ 


P0BB8T  DIVISION. 


DETAILS  OP 


Namo  ef 

FoTOtt 

Diyision. 


Sewalik 


Class 

of 
Forest. 


Arba  in  acres. 


I 


Under 

Working 

Plans. 


fBdierved 
LUnolaesed 


2 

Total 

d 

1 

Jaunsar        .  < 

Total 

Gr^nd  Total. 

Eamaao 

Total 

Pillbhit  . 

4 

a 

Total 

—            --    — 

Khorl       • 

Total 

Beserred 
Leased 


365,926 


Witbont    Total  Forest 
Working         urea  of 
Flans.         Diyislon.     | 


Xame  of  Working 

Plans  relating 

to  each  Forest 

DlTisiox 


o       .2 

^    'I 

Principal  specieg      ^     j  % 


dealt  with. 


365,926 


91,035 
100,399 


191,484 


Beeerred  . 


1^7,807 


333,672 


333,672 


Beserred 


.    Beserved 


133,302 


133,802 


266,420 


266,429 


7,446 


2,731 


2.781 


21,559 


21,559 


365,926    I  Dehra  Don  Forests 


7,446      Berkala,  Dhol- 

I    khand  and  Bani- 
pnr  Banges. 


L 


III 

5zj     I  25 


UNITED 


Sal ;  Dalbergia  Sissoo ; 

Acacia       Catechu; 

etc. 
Sal;    Terminalia    to- 

mentosa ;      Oedrela 

Toona ;  etc. 


373,372 


91,035 
100,399 


191,434 


f  Jannsar-B  a  w  a  r 
Forests. 


.   Tehri-Gar  h  w  a  1 
i      leased      C  h  i  r 

Forests. 
Tehri-Ga  r  h  w  a  1 

leased     Deodar 
L    Forests. 


47,194  1,285,001 


836,403 


Deodar ;  Finns  longi- 
f  olia ;  P.  excelsa ; 
Oaks ;  Picea  Morin- 
da ;  Sal,  etc. 

Finos  longifolia ;  etc. 


Deodar,  etc. 


Enmann       Forest 
Division. 


336,408 


133,302 


133,302 


287,988 


287,988 


fPiUbhit  Open 
Forests. 

Pilibhit  Closed 
I     Forests. 

Sura  i-Banbasa 
L    Forests. 


f  Bhira  B  a  n  g  e 
I  (Hirapnc  Work- 
I  ing  Circle). 
-{  Bbirii  B  a  n  g  e 
Forests. 
Trans-Sarda 
L    Forests. 


8 

16 

4 

4 

.^ 

... 

12 

"... 

1 

..• 

3 

8 

... 

1.. 

1 

1   

Sal,  etc. 


Sal,  etc.  . 
Sal,  etc.  . 
Sal,  etc.    . 


Sal,  etc. 


Sal,  Terminalia  torn- 
entosa ;  etc. 
Sal,  etc.  . 


10 


5 


ifAbii  IN  Wording  plans  lit  iMftiA. 


WORKING  PLANS. 

r 

AUEA  IM 

ACRES  UMDBB  DIFFBBENT  STLTICULTUBAL  SYSTEMS. 

i 

BAethod      of      Clear 
Fellings  bv  Compart- 
ments with  Artificial 
Begeneration* 

Method      of      Clear 
FelUngs  by  Strips. 

Uniform    Method   or 
Method   of  Sncces- 
sive     Kegeneration 
FelHngs. 

Group 
Method. 

Selection 
Method. 

1 
Storeyed       Forest 
•                             Method. 

1 

Simple 
Coppice 
.Method. 

! 

Area 
under 
Unregu- 
lated Fel- 
lings or 
Unworked 

Grand 
TotaL 

177,499 
188,427 

365,926 

Period  of 

each 
Working 

Phin.. 

1903-04    to 
1926-27. 

1908-09    to 
1937-38. 

Bbmaueg. 

PBOVIN 

CBS -co 

641 

1 

879 

39,267 

... 

17,227 
25,522 

119,485 
10412 

129,597 

... 

... 

152,793 
152,793 

... 

641 

879  i       39,267 

1 

... 

■ 
... 

42,749 

! 

••* 
••• 

'  83,626 

1   33,000 

1     3.307 

1 

... 

55,705 

31,624 

87,329 
274,980 

9,240 

10,100 
14,832 

98,571 

43,100 
49^63 

1900-01  to 
1939-40. 

1895-96  to 
1925-26. 

1905^)6  to 
1944-45. 

... 

69,933 
87,966 

879 

1 

...      1      ... 

9240         ...             24,932 

191,434 

••" 

... 

...      1     7.318 

55,695 

522,060  '     288,879 

1,237,807 

... 

i ... 

1 

...       1     202^2 

i 

... 

•%• 

60,144  '       71,186 

333,672 

1892-93  to 
1936-87. 

1      - 

1 

... 

202.342 

... 

t 

...      ,  60,144        71,186 

1              1 

333.672 

... 

1      - 

1      ... 

1      " 

1 

1      - 

i      ... 
1      ' 

... 

1,610 

... 

50,i20         ...      1 
14.971      16,048         14,104 
11,400         24749 

!               1 

50,420 
45,123 
37.759 

1902-03  to 
1933-34. 

1907-03  to 
1933-34. 

1901-02  to 
1910-11. 

1 

1,610 

65.391 

27,448        38,853 

133,302 

... 



... 

170,832 
170,882 

»•* 

... 

... 

23,395 

29.648 

53,043 

11.478         12,674 
15.721          2,681 

47,547 

43,050 
170,832 

1896-97  to 
1917-ia 

1894-95  to 
1917-18. 

1903-04  to 
1932-33. 

1 

I 

27,199        15,355 

266,429 

10 


TABLKS   SHOWING  THB    PROGRESS 


s 


FOREST  DIVISION. 


DETAILS  OF 


Name  of 

Forest 

DiTision. 


Area  IN  acres. 


CUSB 

of  Under 

Forest.        Working 
Plans. 


2g 


i 


•2 


1 

s 


Bahntioh 


Total. 


.    Beserred 


Gonda       • 

Total. 
Oorahkpnr  . 

Total 

Bnndelkhand 

Total 


Qrand  Total 


OBAND  TOTAL 


Darjeeling: 


Total 


Reserved 


Reserred 


213,M4 


^ithcnt  '  Total  Forest 
Working  >       area  of 
Plaus.  DiTlsion. 


Name  of  Working 

Plans  rel  iting 

to  each  Forest 

Dirision. 


.2       •S 


Principal  species 
dealt  with. 


^ 


HI 


213,941 


r 


Motipar    Range    Sal,  etc. 
Forests. 
,    Chaki  A-Oh  a  r  d  a    Sal,  cto. 
]       Forests. 

Bhinga     Range    Sal,  etc. 
'*      Forests 


UNITED 

.1    5 

.!    ♦ 

I 

5 


218,944 


213,944 


Resenred  . 
Protected . 
Undassed . 


103,785 

103,785 
110,721 


110.721 


lAQ'Tflt;  J   Tikri  Forests         .    Sal,  etc. 
1U»,785  ^   Tulsipur  Forests   .Sal,  etc. 


103.785 


110,721        Gorakhpnr  Forests . 


110,721 


I 


171,687 

2,729 

18,928 


171,687 

2,729 

18,928 


I     193,344  I        193.344 
1,161,853  i     217,634  i      1,379,487 


Reserved 


Tista 


Total. 


Reserved 


2399,660 


264,828        2,664^488 


24.736         50.283  ,  75,019        Darjeeling  Forests 


I- 


24,736  I       50.283  75,019 

141,611  I 


I 


141,611 


141,611        Tista   Division 
Forests. 


141,611 


I  ••■ 


BEN 


Oak,       Chestnut,      4 
Michelia  Champaca, 
etc. 


Sal ;  Cedrela   Toona ;  :    6     10 
Walnnt ;  Bucklondia 
popnlnea  ;  Oak  ;  etc.  { 


ADB   IN   WORKING   PLANS   IN    INDIA. 


11 


WORKING  PLANS. 


Abba  in  acbes  undbb  diffcbint  Stlvicultubal  Ststbus. 

I 


Si? 
.^^'^  9 

a  fe  S 

_  t«      « 

•5  C  S  Q 

222  "S  • 
.es  o  ^ 

i^  ®  S  o 


"^  >»    la's  &    ,  Qronp  .Selection 
-«     "^     cJaolMethod.   Method. 

Si    «'         J 


'2 


PBOVINCBS-roncZd. 


44,286 


44,286 


I 


GAL. 


87»966 


419,070 


879       694,050 


24,736 


24,736 


129.356 


129,356 


I 


^  Coppice  ^;">^^       -^!?*     , 

CoS    SUnd      pro-.    Ui^r'e^^^^       Grand    I    Working 
.^     ted    a^"/    ,    -f   iV^dV      Total.     !       Plan. 

la  I  '         ' 

QQ         I  1 


each        R"'ABK8. 


I 


42,163         78,220  •     120,383     1893-91  to 
I  1907"^ 

4,245     11.863  7,652  ,      23.760     1895-96  to 

I  1914-15. 

I       AflfiOft         69,801     1893-94  to 
1907-08. 


3,108  I       46,6 


4,245     77.134       132.565  I     213,944 


13.456  . 


13,456 
46,043         90329     1900-01  to 
1919-20. 


13.456 


46.043   108.785 


25,995  1  40.470    44,256  ,  110,721   1893-94  to  I 

1912-18. 


25,095  40,470    44,256  '  110,721 


162,130  ]  232,395   348.258  (  1,161,853  I 


7348  217,825 


12,255 


12,255 


754,455   637,137  2^99,660 


24,736  1  1902-03  to 
I  1911-12. 


24.736 


141,611  ;  1906-07  to 
1920.21. 


I     141,611 


ii 


TAbtE6  SHOWING   TttE    PfcOGRte 


1 

n 

1 

1 

il 

FOBEST  DIVISION.                                      | 

DETAILS  OF 

H 

Name  of 

Forest 

Diyiaioo. 

Karseong 
Total 

Class 

of 
Forest. 

Area  in  aobss. 

Name  of  Working 

Plans  relating 

to  each  Forest 

DiTision. 

Priooipal  species 
dealt  with. 

bo 

a 

1 

u 

1 

2 
6 

i 

1 

1 

o 

1 

A' 

SEN 
3 

6 

i 

Under 

Working 

Plans. 

Without 

Working 

Plans. 

Total  Forest 
area  of 
Division. 

Beserred  . 

68,082 

... 

68,082 
68,082 

Kurseong  Beserved 
Forests. 

Sal.  etc.    . 

[ 

68,082 
463,847 

... 

- 

Palaman 
Total. 

Singhbhnm    •  | 

Total        . 
Sambalpnr     . 

Total        . 

ReBenred    . 
Protected  . 

156,769 
20,780 

156,769  ) 
20,780  i" 

177,549 

... 

1 

177,54^ 

Beserred  . 
Protected 

Beserred  . 

1,096            464,945 
112356  ,          112,856 

•Sioghbham       Fo- 
'     served  Forests. 

Barapahar  Bango 
Forests. 

Angol  Forests     . 

Sal,  etc. 

1 
t 

463,847 
44,606 

44,606 

113,954            677,801 

••  ••• 

... 

... 

1 

2   'e 

208,553            253,159 

2 

9 

4 

1:1 

208,553            253,159 

1 

..  ... 
Sal,  etc. 

4 

i 

1 

Aogul    • 
Total 

Iteserred  . 

72.489 

146,801             146301 

1 

146,801 

146.801 

72,489 
231,218 

1 

... 

..•••a 

... 

Pnrl       . 
Total 

Beserved  . 
Protected. 

231,218 

^Pnri        Beserved 
»     Forests. 

Sal,  etc. 

3 

4 

16 
4 

■■■| 

72,489 

231,218 

'          303,707 

1,331.712 
1,109,810 

Sandarbans  .j 
Total 

Beserved  . 
Protected 

1,881,712 
1409,310 

»•» 

•Snndarbans  Divi- 
*     sion  Forests. 

Heritiera  minor,  etc. 

i  2,441,022 

2,441,022 

Sonthal     Par- 
ganas. 

Total 

1 

Protected 

••• 

186327            186,827 

... 

... 

186,827  '          186.827 

1 
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WOEKlJJ^G  PLANS. 


Abba  in  acssb  undbb  different  Sylticultubal  Stbtexs. 


4a  o  o  a 

1^  S« 


OQ 


•sJ 


m    Method   or 
od  of   Sncoea- 
Begeneration 
ngfl. 

Unifoi 
Meth 
aive 
Felli 

Gronp 
Method. 


GAL— confd. 


Selection 
Method. 


I 


II 

in 


Simple 
Coppice 
Method. 


I      - 


68,062 


Coppice'^;*}'^ 
wUh  '  ^' ^• 

arda    ,    'S"}: 
Method.1   i?«J^. 

I 


Area 
under 
Unregu- 
lAted  Fel- 
lings or 
Unworked 


Grand 
TotiJ. 


Period  of 
each  Work- 
ing Plan. 


Bemabkb. 


442,649 


442,649 


87,439 


37«439 


I 


21,198 


21,198 


6,549 


6,510 


38,057 


38.057 


35,050 


35,050 


750,080 


750,080 


68,062 


1904-05  to 
1918-19. 


469.847 


463.847 


1,690,942 


1,690,942 


44^606 


44,606 


1903^)4   to 
1915-16. 


18954M  to 
1924-25. 


72,489 


72,489 


2,441,028 


3,441,022 


1905-06  to 
1919-20. 


1906^7  to 
1909-10. 


14 


TABLES   SHOWING    THE  PROORKSfi 


.'  o 

o  ^^ 
a 

"     -I 
2  2  2 

25  jz; 


FOREST  DIVISION. 

Abba  in  acbes. 


DETAILS  OF 


Name  of 

Forest 

Division. 


|ii 


ii 


« 

I 

I 

I 


Ohaibassa 
Total 


GB4ND  Total 


Ohittagonff 


Total 


Jalpaigori 


Total 


igruri     ,< 


Baxa 
Total 


Cachar 
Total 


Sylhet 
Total 


aiaai        and  < 
.1  a  i  n  t  i  a    * 


Khasi 
.lai 
Hills. 

Total 


Beserved  . 
Other     re- 
serves. 
Unclassed . 


Beserved 
Other     re- 
serves. 
Protected  . 


Beserved  . 
Unclassed . 


Reserved  . 
Unolassed . 


Beserved  , 
Unclassed . 


Beserved  . 
Unclassed 


Under       Without 

Working    Working 

Plans.        Plans. 


Tttal  Forest 
area  of 
Division. 


126^1 
j     126,801 
3,256,393  ;  1,241,986 


1.262,27» 

3,008 


126,801 


1 

i& 

i 

1 

'1 

Name  of  Working 

1 

ttt 

a 

Plans  relating 
to  each  Forest 

Principal  species     1^ 
dealt  with.          1  o 

1 

Division. 

o 

'H 

% 

/ 

iia 

I 

1 

'J5 

^ 

BENGAL 


I 


2,390,700 


113,586 

118,586 
203,865 

208,865 


3,655,981 

"502 

2,507 


3,009 

"315 
315 


1,262,273 

3,008 

2,390.700 


3,655,931 

113,586 
502 

2,507 


116,595 


208365 
315 


1,219,021 
1,612,224 


I       65.920 
'       99,961 


209480 


393,203 
1^519,021 


1,612,224 


65,920 
99,964 


LnshaiHUls    . 
Total 


Reserved 


165384 

! 

32,9ii7 
63,745 


96,722 


165,884 


133,760 


188,760 


32.967 
63,745 


96,722 


133,760 
133,760 


EASTERN  BENGAL 


f  Reserved  Forests    Sal,  etc. 
r    of    the   Jalpai- 1 
)      gori  Division. 


5     19 


I  Baza  Forest  Divi- 
'      sion. 
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WORKING  PLANS. 


Abba  in  acbbs  undbb  diffe&emt  Stlvicultubal  Ststens. 


\\ 


jii 

m  ^  h» 

^.542  8 


^condd. 


-^ 


a" 


1°  8* 
^  ®  -  o 


Group  I  Selection 
Mothod.    Method. 


p 
II 


Simple 
Coppice 
Metood. 


r*  Method 


24,736 


AND  ASSAM. 


677,526 


208,865 


208,865 


Area 
tinder 


Qf«r!ti      prove-      (Jnregu- 


ards 


Method..  ^^    UnXked.' 


Graud 
Total. 


75,052 


64,380 


64,380 


788,137  ;  1,690,942     3,256,893 


49,206 


113,586 


49,206 


118,586 


208,865 
208,865 


Period  of    ^ 

each        Bkmabks 
Working 

Plan. 


1904-05   to 
1923-24. 


1905^)6  to 
1919-20. 


16 


TABLES  8H0VIK0  TBB  FROQRESS 


"M 


a 

go 

M     O 

04 


If 


I 

I 

1 

-a 

61. 


FOBBST  DIVISION. 


Name  of 

Forest 

DiviflioD. 


Class 

of 
Forest. 


Qoalpara       .  | 


neserved 
Unclassed 


ToUl 


ffammp 
Total 


,  Beseryed  . 
Unolassed. 


Darrang  ' 
Total 


Beserred 
Unolasted 


Nowgonff         I 


Reserred  . 
UnclasBed . 


Total 


Sibsagar 
Total 


Beserred  . 
Unolassed . 


Lakhimpor      i 


Beserred   . 
Unolassed . 


Total 


Qaro  Hills 


Total 


'  Beserred  . 

I 

'  Unolassed 


0B4ND  TOTAL 


AbBI.  in    ACBB8. 


DETAILS  OF 


Under 

Working 

Plans. 


Without 

Working 

Pkns. 


334,402  I     169490 
1     217^73 


834,402       886,563 


Total  Forest 

area  of 

DlTision. 


503.592 
217,873 


720,965 


167,288  ,  167,238 

1,867,079  1,367,079 


1.534,817  1,534317 


1,988       212.7F6  ,  214,774 

1,205.070  1305.070 


1,988  ,  1,517,856  |        1,519,844 


126,873  '  126,873) 

2,156,883  2,156,8835 


2,283,756  !        2.288,756 


41,138       616,541  i  657,677 » 

1,894,966  1.694,966 1 


41,133     2.511,510 


221,392 
1,911,586 


2^2,643 


221,892) 
1,911,5865 


I 


2,132,978  2,182,978 


Name  of  Working 

Plans  relating 

to  each  Forest 

DiTision. 


Principal  sneoies 
dealt  with. 


lOoalpara         Sal    Sal 
'     Forests. 


K  Sal  Forests  of  the     Sal 
Darrang     DiTi- 
sion. 


N  amber    Beserred  i 
Foredts. 


1 

1 

^ 

a 

© 

"S 

ta 

«M 

ll 

o 

1 

sz; 

^ 

EASTEBN 


6,812 


6,812 


88.084 
1,881,924 


1,968,006 


706,786  118,002,873 


89,896 
1,884,924 

1,974.820 


18.709,659 


Dambn  Beserre 
Darugiri  Beserre 


BENGAL 

5     ...  ) 
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WOBKINa  PLANS. 

BBBNT  S 

Abba  in  acbbs  under  diffi 

TLYICULTUBAL  SYSTEMS. 

Period  of 

eaoh 
Working 

Plan. 

IP 

Method      of      Clear 
Fellings  by  Strips. 

Uniform   Method  or 
Method  of  Sucoes-  | 
sive     Begeneration 
Felltncrs. 

1 

Group 
Method. 

Selection 
Method. 

•4a 

Simple 
Coppice 
Method. 

Coppice  1 

With 

stand- 1 

ards    1 

Method. 

Method 
of  Im- 

prore- 
ment 
Fel- 
lings. 

Area 
nnder 
Unregu- 
lated Fel- 
liogs  or 
(Jnworked. 

••• 

Grand 
Total. 

Bemabks. 

MD  AS 

1   ■" 

SAM- CO 

ndd. 

... 

884,402 

... 

... 

... 

... 

884,402 
834,402 

••• 

... 

1906-07  to 
1911-16. 

Plan 
nnder 
retiffion 

•.» 

... 

... 

384,402 

... 

... 

... 

■•« 

••• 

... 

... 

... 

... 

... 

... 

... 

••* 

••■ 

... 

•.• 

-    -'   - 

... 

... 

••• 

... 

1,988 

1,988 

7 

... 

... 

... 

... 

... 

•1,988 

... 

1.988 

... 

... 

... 

... 

•f. 

... 

... 

... 

».. 

... 

... 

•.. 

... 

... 

... 

... 

41,188 

... 

... 

... 

41,138 

... 

1 

... 

... 

1904-05  to 
1911-12, 

... 

I            

... 

41,183 

... 

1   - 

... 

... 

41,138 

... 

1            '" 

... 

... 

... 

1 

1 

... 

... 

1 

I 

1        ,,, 

... 

1 

1 

... 

... 

•.•    1    .  •  • 

... 

«•• 

1 
...        1        ... 

... 

1                              1     "           ' 

4,364 
2,418 

... 

1 

1      •" 
*•• 

... 

...        ]        4,864 
...        ,        2,448 

1-4-1887  to 
81-3-1902. 

1-4-1890  to. 
81-3-1905. 

•  >■ 

1 

... 

6,812 

... 

1 

... 

1 

'         6.812 

." 

»..                ..•••• 

... 

591,212 

...        •*. 

i 

64,880     51^94 

1 

... 

706,786 

...- 

18 


TABLES  SUOWINO  THK  PROQItBSS 


I 


»5,!zi^ 


a 

I 

I 


Name  of 

Forest 

Diviaion. 


Msndla 


Total 


Jabbnlpofcf 


Total' 


Damoh 


Total 


Sangor 

Total 
NarsiDghpur 

Total 


HoBhangabad 


Total 


Seoni 


Total 


FOBBST  DIVISION. 

Abba  in  acrbs. 


DETAILS  OF 


Class 

of 
Forest. 


A  olaas 
B  class 


A  claat 


A  olass 


A  dasB 
B  class      . 


A  class 


A  olass 


A  class 
B  class 
Unolassed 


Under 

Working 

Plans. 


%512 


3S2,496 
506,832 

506,882 


14,080 


14,080 


159,392 


159,392 


473,600 


473,600 


521,200 


521,200; 


Withoat 

Working 

Plans. 


1,085,402 
546,075 

1,581,477 


462.949 
6,302 


469,251 


i^^m 


127,596 


6,811 
1,791 


8,602 


I  Name  of  Working 

m  ..  « .  ,  VlanB  relating  ,      Principal  species 

Total  Forest  to  each  Forest  !           deidt  with, 

area.of      ,  Division.  I 

Division,     i  I 


1,097,914    JBonjar  Valley! 

Forests. 
546,075      Motinala        Bange  \ 
I    Furesis. 


1,613,989 


332,496      Jubbulpore"  "Forest 
Division. 


332;496 


506332      Damoh  Forett 

i    Division. 


506,832 


477,029      Sanger  Forest 

6,302        Division. 


483,331 


159,392    i  Narsinghpnr  Forest 
I    Division. 


159,392 


1,196]' 


I  Hoshangabad  Forest 
601,196  i      Division. 

fiori  iiange  Forests 


601,196 


T 


"•Komi    Bange 
Forests. 
Ganginala      EUiuge 
1    Forests. 
521,200  <{  ;  Ugli  Bange  Forasts. 
6311  I 

1,791    <  Chappara.   Dhooma  | 
I    and        Nerbndda  i 
l^(    Kaoges.  \ 


529,802 


&  J 

«  i 

&  ii 

*« 

"3 

(x 

%4 

o 

^ 

1 

§ 

:c^ 

^    1 

C£NTBAL 

1   D... 


27 


12 


17 
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WOBKI 

NO  PLi 

iNS. 

Abea  in  acbbs  dndbb  oiffbbbmt 

Stlvicultubal  Ststkms. 

1 

Method      of     Clear 
Fellings  by  Compart- 
ments with  Artifidal 
Bflgeneration. 

.      .     ^          Method      of     Clear 
•     •             Fellings  by  Strips. 

Uniform    Method  or 
Method  of   Sncces- 
sive     Begeneration 
FeUinge. 

Gronp 
Method. 

... 
... 

Selection 
Method. 

03 

1 
1 

1  Coppice 
Simile,    with 
Coppice'  Stand- 
Method.!     ards 

Method. 

Method 
1  of  Im- 
1  prove- 
ment 
Fel- 
lings. 

Area 
under 
'  Unregn- 
1  lated  Fel- 
lings or 
Unworked. 

Grand 
Total. 

1    Period  of 

eaoh 
i    Working 
1       Plan. 

PROVI^ 

1 

1      - 
1 

... 

15,971 

... 

] 

... 

46,541 
... 

62.512 

1904       to 

1935. 
1907-08  to 

1937-88. 

1 

1  - 1  - 

... 

...      j       15,971 

... 

...      1      •f 

t 

... 

4^541 

62^12 

1  -  i  - 

i 

... 

1 

260,202 

72,290 

882^92 

1  1899-1900  to 
1928-29. 

... 

... 

... 

... 

... 

...   1   ... 

260,202 
•*• 

72,290 

382,492 

... 

1   - 

1 

... 

... 

,.       ;  806,719 

1           113 

506332 

1899-1900  to 
1928-29. 

1      - 

... 

... 

...               .•• 



1 

... 

506,719 

...      1           118 

1 

506,882 

1 

... 

... 

... 

... 

1 

... 

14,080 

14,080 

1903^  to 
191^2-38. 

1   ... 
1 

... 

... 

... 

... 

... 

*•. 

14,080 

14,080 

1 

... 

... 

... 

... 

1 

...      ,    23,884 

1 

185,508 

159,892 
159,892 

1897       to 
1917. 

... 
1   - 

... 

... 

... 

.•• 

...         28,884 

.•• 

135,508 

... 

... 

... 

... 

! 

1 

...       j       .»• 

1 

240.948 

232,652 

473.600 

1897-98  to 
J  926-27. 

1897-98  to 
1906-97. 

... 

1 

... 

... 

... 

... 

... 

...       j       ... 

240,948 

232,652 

473,600 

21,528 

... 

... 

... 

•• 

... 

... 

... 

... 
6,116 

100,740 
81,006 
83,105 

144,05* 

20,616 
S2,836 
52,288 
88,916 

121356 
81,481 
85,£93 

232,970 

1895-96  to 

1924-25. 
1895-96  to 

1924-25. 
1898-1*9  to 

Is27-Ji8. 
1900-01  tc  , 

1929-30. 

I 
21|523 

... 

6416 

808,905 

184,656 

52U0O 

...          1 

Bbmakks. 


C  Si 
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TABLES   SHOVIMQ  THE   PBOGRESS 


i  ' 

FOREST  DIVISION. 

DETAILS  OF 

Abka  in  acbbs. 

Name  of  Working 

Plans  relating 

to  each  Forest 

Division. 

Principal  species 
dealt  with. 

1 

II 

i 
1 

1 

1 

•s 

1 

Kame  of 
Forest 
*S           DiTlsion. 

Class 

of 
Forest. 

1 

Under    i  Withont 

Working    Working 

Plans.         Plans. 

Total  Forest 

area  of 

Division. 

i 

1 
1 

Chhindwara 

A  olass      • 
B  class 

426,796 

83,042 

426,796 
83.042' 

Siliwani           Qhat 

Bange  Forests. 
Sank  Range  Forests 

Umreth         BaDge 

Forests. 
Amarwara     Bange 

Forests. 
Ambara         Bauge 

Forests. 

CENTRAL 

6  1... 

5  '  .. 

3     ... 

•«••••                  1    4     ... 

Total        . 

... 

426,798         83,042 

1 

459,840 







Grand  TOTAL. 

a.496^06  1  2,219.968 

4^716.874 





i 

a 

4 

1 

Balaghat 

Total 

AclM      . 

554,240 

1 

72,738 

626,978] 

Dfaansna   Range 

Forests. 
Sonawani       Bange 

Forests. 
Pandratola  Reserve 

Forests. 
Baihar  and  Raigarh 

Baoge  Forests. 
Paraswara     Bange 

Forests. 

... 

1 

9I... 

1       ... 
1    1      2 

8     ... 

s 

... 

1 
554,240  .       72,738 

626.978 

••• 

Paoni  Bange  Forests 

BawanThari  Bange 

Forests. 
Lakhni      Bange 

Forests. 
Gaikhnri    Bange 

Forests. 
Pertabgarh  Bange 

Forests. 

... 

_ 

.M 

Bhfindaxa      .  | 

Total 
Bilaspnr 

Total    . 

A  class 
B  olass      . 

1 

385,568 

5.497 

335,568« 

5.497 

... 

4 

7 
3 

8 
•    6 

i 

... 

885,568           5,497 

341.065 
42.5,4851 

... 

... 

... 

A  class 

260,480 

165.005 

Chita    Pandaria 
RanpeForestj. 

Lormi            Bange 
Forests. 

••• 

li... 
3  ... 

1     ... 

1 

260,480 

165,005 

425,485 

... 

... 

... 

,... 
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WOBZING  PLANS. 

Abba  in  acbes  umdbb  difpbbbnt  Sylyicultubal  Ststbus. 

Method     of     Clear 
Fellings  bt  Compart- 
ments with  Artificial 
Regeneration. 

QQ 

p 

(Jniform    Method  or 
Method  of   Snoces- 
sive     Begeneration 
Fellings. 

1 

1 
I 

Qronp 
Method. 

Selection 
Method. 

1 

1  Simple 

1  Coppice 

r^-g      Method. 

g  ®    ' 

CO          1 

Coppice 
with 

Stand- 
ards 
Method. 

Method 
of  Im- 
prove- 
ment 
Fel- 
lings. 

Area 
nnder 
Unregu- 
lated Fel- 
lings  or 
Unworked. 

Grand 
Total. 

Period  of 

each 
Working 

Plan. 

BSMJlEKf. 

PBOVIN 

CEfi— conW. 

1        ••• 

••. 

...      1  ^    ... 

... 

... 

... 

35,738  1       37,313 

73,051 

1895-96  to 
1924-25. 

I      *" 

... 

...      1      ... 

... 

...     1     ... 

... 

46,992  1       18,519 

i 

65,511 

1896-97  to 
1925-26. 

1      ••• 

k..                          ... 

•** 

...          1          .•• 

... 

8,028  1       95»S96 

16,741  i       49,053 

1 

103,924 
65,794 

1896-97  to 
1925-26. 

1896-97  to 
1925-26. 

1   ... 

... 

...             1             ... 

... 

...        1        .*• 

... 

32,832  1       85,686 

118,518 

19.11-02  to 

1 



1 
1 

1920-21. 

... 

... 

... 

...    j    ... 

536,719 

140.331       286,467 

426,798 
2,496,906 

21^23  j 

... 

i 

15,971 

...          1          ... 

1 
950,386  1     972,307 

1 

1 

1 

1 

1 

...                           ... 

..•      ! 

... 

i 

1 
1 

57,264  1     112,208 

169,472 

1896-97  to 
1925-26. 

1 

... 



... 

38,333         323*7 

1 
11.046           1.145 

1 

58,228  1     141,071 

70,682 

12.191 

199,299 

1896-97  to 
1920-21. 

1896-97  to 
1910-11. 

1906-07  to 
1925-26. 

1899-1900 

... 

••• 

...             i             ... 

••• 

»•• 

... 

16,067         86,531 

102,598 

1 

... 

180,938 

to  1928-29. 

... 

1 

.•• 

... 

373,302 

554,240 

•••             I             ... 

... 

24,094 

1,496 

25,590 

1893-94  to 

1923-24. 

... 

••• 

, 

... 

... 

... 

..« 

29,398         63,387 

92,785 

l893-r4  to 

1922-23. 

... 

... 

- 

... 

... 

... 

... 

38,839             840 

39,679 

Do. 

... 

(•• 

... 

... 

... 

... 

... 

... 

40,488  1       52,615 

1 

98,103 

1896-97  to 
1925-26. 

... 

... 

... 

... 

... 

25,240 

...      1       69.171 

S4,411 

1897-98  to 

••• 

177,509 

i     1926-27. 
335,568 
2,136  1  1895-96    to 



... 

1 
1 

... 

25,240 

132,819 

1 

2,136 

1 

1     1915-16. 

... 

... 

...             1             ...                             .*• 

... 

... 

— 

20,098  1     238,246 

258,344    1898-99    to 

I 

1 
1 

1927-28. 

... 

1 
•••      1      -      1      

1 

... 

... 

\ 
2,136     20,098  1     238,246 

260,480 

... 

%t 


tAdUSS  6H0W1N0  THiS  ^R0GllES6 


FOREST  DIVISION. 


I     I 

o    I 

t 


DETAILS  OF 


Name  of 
Forest 


Cla^B 
of 


DivisioD.        !     Forest. 


1^ 


I 


South  Chanda      A  olats 

'  B  I  olast  . 
B  II  class 


Total 


North  Chanda      Beserred 
B  I  class 


Total 


a 


''^^ShL'     }ac1.« 


Total 


Baipur  .    A  class 


Total 


Qband  Total 


Abba  in  acbbb. 


Under    !  Without    ToUl  Forest 
Working    Working        area  of 
Plans.    I    Plans.  Division. 


Name  of  Working 

Plans  relating 

to  each  Forest 

Division 


262,400 


262,400 


887,990 


225,223 
219.28S 
882a00 


I 


887,995 


458,059 


458,059 


873,461 


487.623  r 
219,288  5 
332.100  <- 


Ahiri  Bange  Forests 
Qhote  Bange 


776,611  I       1,039,011 


887,995' 
270,455  ,  270,455 

I 


270,455  j       1,10M50 


Salori     and    Ainsa 

Forests. 
W  a  r  o  r  a    Bange 

Forests. 
M  o  h  a  r  1  i  Bange 

Forests. 
Haveli 

Forests. 
Gangewahi 

Forests. 
Brahmapnri  Bange 

Forests. 
Wai  ragarh  and 

Dhaba     Bange 

Forests. 


Baoge 
Bange 


AnriBange  Forests 


458,059^ 


I 


45S,059 


873,461  6,400  879,861^ 


6^400  I  879,861 


3,582,203  1  1,296,706  4,878,909 


Bange 
Bange 


KhondaU 

Forests. 
East  Penoh 

Forests. 
West  Peach  Ban^e 

Forests. 
Umrer       Bange 

Forests. 


Billari  Ohugwa 
Bange  Forests. 

Sirpnr  Khallari 
Kange  Forests. 

Dhantari  Bange 
Korests. 

Lann  Bange  Forests 

Balod        Bange 

Forests. 
Sihawa      Bange 

Forests. 


Principal  species 
dealt  with. 


Ill" 


9 


^8  2 
15,1 

2:    I  2 


CBNTBAL 


11 


2 

1 

... 

2 

5 

11 

11 

18 

11 

2 

2 
6 
5 

3 
5 

4^ 


viOB  w  voxtmo  PUNS  iir  indu. 


28 


WOBKIKG  PLANS. 

NDKB  DTF 

ARKA   in  ACBB8  C 

rKBCNT 

1 

Stlvicultdral  Systems. 

Method      of     Clear 
FelUogi  bv  Compart- 
ments with  Artifloial 
Begeneration. 

Method       of     Clear 
Fellings  by  Strips. 

S||    , 

a'S  &      Gronp 
^®j5ri  Method. 

Selection 
Method. 

Pti 

Simple 
Coppice 
Method. 

Coppice 
with 
Stand- 
ards 

Method. 

Method 
of  Im- 
prOTC- 
ment 
Fel- 
lings. 

Area 
under 

lated  Fel- 
lings or 
Unworked. 

Grand 
Total. 

Period  of  ,BBMA»Ke. 

each       1 
Working 

PUn 

ga-s*. 

1^ 

1 

PBOVINCES-conJd. 

-      ,      -      1      - 

19,575 

... 

... 

... 

... 

25,307 

44,882 

1896-97  to 
1934-S5 

... 

... 

... 

... 

45,244 

172,274 

217^18 

1899-1900 

45,244 

to  1913-14. 

... 

.«            •••      '     •*• 

19,575 



... 

... 
12.569 

197,581 

2^m 

...            1            ...            '           ...            1            ... 

.*• 

... 

.•• 

12.559 

1895  to  1924 

•••                       ...           1            ...                       •• 

... 

* 

... 

•• 

... 

82.6ei 

28,284 

60,945 

1898-99  to 
1927-28. 

"*            '            '**            1           *** 

••• 

... 

... 

32,812 

215.922 

248,234 

1896-97  to 
1925-26. 

1      "■ 

... 

••• 

... 

... 

28,348 

100,503 

123,851 

1897-98  to 
1911-12. 

i      ■■■      1      

... 

••• 

... 

54,171 

76,296 

130.467 

1896-97  to 
1925-26. 

■••            1            ...           1           •••                        ... 

••• 

••• 

... 

47,146 

44,486 

91,632 

1895-96  to 
1924-25. 

1 

,. 



... 

189,638 

170,807 

170,307 
837,995 

... 



•• 

12,569 

635,798 

M. 

... 

... 

1 

48,138 

69,160 

117,298 

l€95-96  to 

1                            : 

' 

1924-25. 

"*       1                 i                 1 

... 

... 

.. 

42,541 

20,881 

63,422 

Do. 

••• 



: 

•••            ... 

69,914 
37,484 

73.583 

37350 

143.497 
75,334 

1894-95   to 
1932-33. 

1894-95  to 
1923-24. 

... 

1 

... 

•  M 

41,700 
239,777 

16308 

58,508 
4.58.059 

Do. 

1894-95  to 

•«. 

...              ... 

... 

218,282 

... 

... 

1 
...      '     1,200 

106 

1,606 

1 

1913-14. 

... 

... 

1 

25.412 

75,229 

1.0,641 

1896-97  to 
1925-26. 

I       '       ...                        '       ... 

... 

...      1   55,178 
10,420 

67,795 
141.255 

112,973 
151,675 

1893-94  to 
1922-23. 

1898-99  to 
1927-28. 

1893-94  to 

... 

... 

45,767 

51.120 

96,8S7 

1 

1922-23. 

... 

■•.                ... 

... 

... 

12,809 
125,374 
165,309 

56,014 

340,866 

666,661 

2J>07379 

409.679 

1900  to  1930. 

! 

1 

•• 

... 

... 

81,426 
889.940 

873,461 
3,582,203 

1 

19,575 

... 

1 

ii 


Tables  showing-  th£  fkookSss 


J 


Name  of 

Forest 

DiTiBion. 


Mel  ghat 
Total 


Amraoti  • 
Total 


Bnldana      and 
Akola. 

Total 


Yeotmal  . 
lofal 


Betol 
lota] 


Nimai 
Total 


Obanc  Total. 


QBANDTOTAL 


FOREST  DIVISION. 

Arva  in  acrbs. 


Class 

of 
Forest 


Tinder 

Working 

Plans. 


449,540 


449,540 


2,994 


Without 

Working 

Flans. 


89,809 
161,741 


161,741 


501,776 


2,994 


501,776 


12,027  I     751,262 


12,027  I     751,262 


755,684 


V55.684 


90,672 


90,672 


180,524 


180^24 


1,066,815 


1,066,815 


Total  Forest 
area  of 
Divition* 


962,821 


161,743 


161,743 


504,770 


504,770 


763,289 


DETAILS  OF 


Name  of  Working 

Plans  relating 

to  each  Forest 

Diyision. 


Bairagarh-Gngnmal 
Forests. 


Loni-Bh  o  Yi  g  a  o  n 
Forests. 


Penganga  Beserve . 


763,289 


846,856 


Betal  Forest  Divi- 
sion. 


Principal  species 
dealt  with. 


II 


CENTRAL 


846,856 


l,246,8d& 


1,246,839 


1,400,769  i  8,085,049 


4,485,818 


7,479,878  i  6,601,723  I      14,081.601 


Coorg 


Reserved 


113,727 


219,199 


Kalibhit   Working 
Circle* 


24 


COO 


Devamachi-Mawkal 

Forests. 
Arkeri       Beserved 

Forests.  | 

Anekadu-Attar  For- 1 

eats. 
Unbare      Beserved 

Forests. 
Nalke  r  i-H  a  t  g  a  t 

Forests. 


Total 


Obamd  Total  .i 


113,727  ;     219,199 


113,727  '     219,199 


382,926 


;    1  ... 

1  ... 

1  ... 

I    1  ... 

I    4  ... 


HADE  IN    (IfOBKlKO   EtkM  IN   INDIA. 


£5 


WOBKINa   PLANS. 

Method      of      Clear 
Fellings  by  Compart- 
ments    with     Arti- 
fioial  Beeeneration. 

Method       of     Clear 
Fellings  by  Strips.    ! 

1 

Uniform   Method    or '  ^ 
Method   of   Sncess-     so 
sive      Regeneration  '  g 
FellinfiTs. 

IN  ACRB8  UNDER  DIPrKBBNT  StLVICULTUBAL  StSTBMS. 

^                         Coppice  ^S^^lj^^        ^^®* 
1                                   q;.««i«      llK?!,       of  Im-      nnder 
Gronp     Selection                 p ''X!    <^1Ja      V^on-     Unregu- 

Method.!  Method.            .      SS?'"'! ,  ®^?f      ment     lated  Fel 
,      .                 ^-c      Method,     ards         p,        j.          ,. 

&|                    ^«*^°^-    lings     Unworkec 

Grand 
-     Total. 

1 

449,540 

Period  of 

each 
Working 

Plan. 

1893-94    to 
1907-08. 

RSBfARKS 

PBOVI^ 

ICES— CO 

ncld. 
... 

... 

1 
1 

... 

... 

... 

2y7,57( 

>      151,964 
J      151,964 

... 

••• 

... 

... 

V 

... 

297,57( 

449,540 

... 

1      ••• 

... 

...     1     ... 
1 

— 

... 

...       ;       ... 

... 

1 
'i 

i 

( 

1 
1     '" 

... 

2,994 

... 



... 

... 

1 

1     - 

... 

2,994 
2,994 

1895-96    to 
1909-10. 

2,994 

... 

1 
...              ... 

... 

... 



_  _ 

... 

... 

12,027 

... 

12,027 

1893-94     to 
1910-11. 

... 

... 

... 

... 

12,027 

348,660 

12,027 

... 

...      1      .;. 
1 

... 

407,024 

755,684 
755,681 

1897-98     to 
1926-27. 

•  M 

1 

... 

1 
...      '        ... 

... 



... 

407,024 

348,660 

... 

...   1   ... 

... 

... 

•• 

83,148 

97,376 

97,376 

598,000 

180,524 
180,524 

1897-98    to 
1926-27. 

... 

... 

.*• 

... 

... 

...      '      ... 

... 

88.148 

2,994 

... 

i 

'<99,775 

1,400,769 

... 

24,517 

... 

... 

... 

35,546  ] 

1 

12,877 
30,774 

... 

... 

702,028 

^,640,101 

4,077,686 

7,479,878 

... 

RG. 
... 

••• 

... 

••• 

... 

... 

12,287 
18,262 

11,363 

5,387 

22,777 
28,161 

17,674 
18,262 
12,877 
11,363 
53,551 

1899-1900  to 

1909-10. 
1897-98    to 

1911-12.     . 
1894-95    to 

I90S-09. 
1899-1900  to 

1913-14. 
1886        to 

1915. 

1 

■•• 

... 

... 

43,651 



..• 

41,912 

113,727 

•••• 

... 

... 

... 

43.651 

... 

41,912 

28,164 

113,727 

20 


TABtBS  HBOwmo  TBB  PitOORESS 


1 

=        1 

a  §•§ 

POBEST  DIVISION. 

DETAILS  OF 

Name  of 

Forest 

DiTision. 

Class 

of 
Forest 

Abba  in  acbeb. 

n. 

Number      of      Working' 
Circles. 

1 
1 

o 

1 

Under 

Working 

Plans. 

1 

Without    Total  Forest 
Working         urea  of 
Plans.         Division. 

1 

Name  of  Working 

Plans  relating 

to  eacb  Forest 

Division. 

1 

t 

•* 

i 

< 

Ajmer        .      ^ 
Total 

1 

1 

Beeerred  .        89.670 
Protected.  (           110 
UncUssed.  , 

1 

1.009             90,678  y 

5  1               115 
3.471              3,471  > 

Ajmer-Mer  w  ara 
Forests. 

AJMEB 

4     ...  ' 
1 
I 

1 

89.780          4,485 

94,265 
94,265 

... 

-    -- 

< 

Gbawd  Total 

Reserved    . 
Unolassed  . 

89,780 

84.204 
1,142 

85,346 

4.485 

t 
I 

East    Toma,    Sat- 
Buwa  and  Tindaw 
j    Beserves. 

... 

...  j 

Thejetmyo    .  i 
i 

Total 

585,276 
1,845,221 

2.130.497 

369,480' 
1,846,363.  t 

2,215,843 

; 

1 

Btm 

... 

Prome   .        .5 
Total 

Beserred  . 
Unolassed . 

208.080 
208,080 
256,878 

401.771 
908.0S2 

1.309,853 

609,851 
908,082 

Shwele  Forests 
Nawin  Forests 

Kangyi  Forests 

i  Gamon  Forests 

!  B  a  w  b  i  n-Minbu 

'    Forests. 

,  Taungnyo  Forests . 

1 
S 

1 
1 
1 

1 

1.517,038 

... 

i 

a 

a 

1 

Zigon 

Beserred  . 
Unclassed . 

r 

23.680             280,558 
244.051             244.051 

V. 

""  ~   ~    1        ~  ~ 
267,731             524.609 

Total 

'     256.878 

1 

! 

1 

Tharrawaddy  - 
Total 

Reserved   . 
Unclassed . 

200,326 

... 

25,806 
110.146 

135,954 

226,134 
110.146 

1 

1 

1  Thonze  Beserve      • 

Eadin  Bilin  Beserve 

'  Kon       „ 

1  Mokka  „ 

Minhla  Beserve 
Satpok.Sitkwinand 
Thindawyo      Be- 
serves. 

1 

1 
1  ^ 

3 

200,326 

336.280 

! 

... 

... 

MAt)B  IN  Working  plaKs  in  i^ntA. 


i1 


WORKING  PLANS. 


Abba  in  acbkb  tjndbb  diffbbbnt  Stlvicultubal  STeTsus. 


5.5-3 -a 


09 


II 


ia* 


S(fl 


«  S  o 

we* 
.•a  ®  ►'3 


Group 
Method. 


MEBWASA. 


I    .     ! 


MA. 


Seleotion 
Method. 


1S 

I 


II 

CO 


Simple 
Coppice 
Method 


Copploe 
with 
Stand- 
ards 

Method. 


Mtthod 
of  Im- 
proTO- 
ment 
Fel- 
lings. 


Area 
under 
Unregu- 
lated Fel 
lings  or 
Unworked. 


41,101  I 


48,679 


85,346 


I 


85,346 

73,489  i 
134,591 


208,080  I 


I 


4,896 

61.773 

83,331 

106,878 

256,878 


41,101 


I   41,101 


48,679 


48,679 


I  I 


69,735 

51,192 

15.988 

... 

24,668 

.. 

25,453 

... 

13,290 

200,326 

... 

Grand 
Total. 


89,780 


89,780 


89,780 


85,846 


85,846 


73,489 
131,591 


4,896 

61,773 

83,331 

106,878 


256,878 


69,735 
51,192-2 

15,988 
24^66S*2 

25,153 

13,290 


Period  of 

each 

Working 

Plan. 


1896-97    to 
1915-16. 


1906-07  to 
1937-38. 


1892-98  to 
1921-22. 

1893-9  ft  to 
1922-23. 


1892-98  to 

1921-22. 
1889-90  to 

1923-24. 
1890-91  to 

1919-20. 
1891-92  to 

1920-21. 


1885  to  1914 

1885^6  to 
1914-15. 

1885-S6  to 
1914-15. 

1885-86  to 

1914-1  .^ 

1889  to  1923 


1904-05  to 
1928 


Remabks. 
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TABLES  SHOWING   TfiE  PR06BES3 


a 

So 

'o      ^ 

2  ®  2 

S5  25 


POBEST  DIVISION. 


DETAILS  OF 


Name  of 

Forest 

Division. 


Abba  in  acbss. 


Class 

_  of  Under 

Forest.        Working 
Plans. 

I 


f  Beserred 


173^84 


Rangoon        ,< 


75 

o 

I 


I 
<3 


i^  UnclaBsed 


Total 


173,584 


Without  I  Total  Forest 
Working         area  of 
Plans.    ,      Division. 


Name  of  Working 

Plans  relating 

to  each  Forest 

Division. 


Principal  species 
dealt  with. 


I 


71,961 
156,626 


215,545  (  I  Rangoon    Plains 

)  I     Forests. 

J  Rangoon     Hill 
156,626  (      Forests. 


228,587 


402,171 


Pegu 


Reserved 
Un  classed 


146,271 


Total 


146,271 


Ba.-e«  .{',t'„X7.t3: 


Total 


TT       ^j  i  'Keaervad 

Henzada        .-(^Unclassed 

Total 


A— v-«  J  .Reserved    . 

Arakan         •  ■{  .  cJncUssed  . 


Total 


QsAMD  Total  . 


I 

I 

Taungoo       .  -{ 

I ! 


Reserved 


i^l  Unolassed. 


Total 


634,078  780,349  r  South  Zamayi    Re- 

I  \      serve. 

161,091  161,091 


795,169 


941,440 


932,2  a  932,271 

1,927,680  '        1,927,680 


2.859,951 


2,859,951 


580.S4»? 
154^60 


735,406 


580.846 
154,560 


735,406 


10,788,842  ;      10,788,842 


J 


10,788,842 
1.070,485   19,251,990 


10,788,842 


20,^^22,475 


I 


759,720  I  148,321 


1,715,252 


908,041 


i 


1,715,252 


759,720      1,863,573|        2,623,293 


Eabaung  Reserve  . 

Bondaung  Reserve . 

West  Swa,  Sabjin 
and  Lonyan  Re- 
serve. 

Kyaukmasin  Re- 
serve. 

Gwethe  Reserve     . 

Saing    Working 

Circle. 
Pyu    Chaung    and 

Pyu  Kun  Reserves. 


'  a 


o 


GO 


BCRMA- 
1 
1 


MADE   IN   WORKING   PLANS    IN    INDIA. 


29 


WOBKINQ  PLANS. 


Abea  in  acbes  undib  different  SrLYicuLTURAL  Ststbms. 


Ill 


conid. 


CO 
f^  s 


s 


SI' 


Group 
Mechod. 


Selection 
M  ethod. 


la 


Simple 
Coppice 
Mel^od. 


53,0U 
120^70 


173^4 


146,271 


146,271 


1,070,485 

188>9S4 
28,757 

94,694 
25,432 
30,872 

108,384 
287,647 

759,720 


Coppice 
with 

Stand- 
ards 

Method. 


Method 
of  Im- 
prove- 
ment 
Fel-    I 
lingTB. 


Area 
under 
I  Unregu- 
lated Fel- 
linfTS  or 
Cnworked. 


Grand 
Total. 


Period  of 

each 
Working 

Plan. 


53,014  1905  to  1924 
120,57011905  to  1985 


173,584 

I 


146,271  1905  to  1985 


146,271' 


1,070,485 


188,984 
28>757 

94,694 
25,482 
80,872 

108,884 

287,647 

759,720 


1894-95  to 

1923-24. 

Do. 


1897-98  to 
192S-29. 
1898-99  to 
1925-26. 
1899-1900  to 
1928-29. 

Do. 

1892-93  to 
1984-85 


Ukmabkb. 
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TABLBS   SHOWINQ   THB   PR0ORB8S 


FOREST  DIVISION. 

DETAILS  OF 

Name  of 

Forest 

Diyision. 

1 

AKBA  in    ACBI8. 

Name  of  Working 

Plans  relating 

to  each  Forest 

Division. 

Principal  species 
dealt  witii. 

?  '  i 

a 

«M 

o 

9 

I 

1 

o 
6 

il 

Class 

of 
Forest. 

Under 

Working 

Plans. 

Without 

Working 

Plans. 

Total  Forest 

area  of 

Diyision. 

1     "^ 

1 

I 

•s 

1 

Shwogyin 
Totol 

Beserred  . 
Undlwwed. 

884467 

79,881 
1,866,100 

468,998 
1,866,100 

Tonkaa  Beserye     . 

Nyannglebin  Work- 
ing Circle. 

«..•.. 

BUBMA 
1     ... 
1     ... 

...      ••• 

... 

884467 

1,945,981 

227,«87 
2,235,607 

2,830,098 

West     .        ,1 
Salween.          1 

Beserred  . 
Unclassed . 

... 

227,887 
2,285,607 

ii 

1 

Total 

... 



2,463,494 

2,468,494 



... 

ThansgTin     .  •  | 
Total 

Reserred  . 
Unolassed. 

848,714 
2435,120 

848,714 
2,285.120 



••• 

^   a 

i1' 

- 

2.573,834 

2,578,884 

478,142 
2,724,264 

.••... 

... 

z 

1 

Ataran           .| 
Total 

Beaerved  . 
U»ela«nd. 

Beseryed  . 
Unclassed . 

476,142 
2,724,264 

3,200,406 



.*: 

3,200,406 

831.450 
6,138,438 



South            .  1 
Tenasserim  .  ( 

Total 

1,143,887 

881,450 
6,138,488 

... 

6,969,888 

6,969,888 



Gband  Total  . 

19,117,126 

20,261,013 

1 

1 

Upper  Chind- ! 

Beserred  . 
Unclassed . 

... 

958,096 
4,731,760 

958,096 
4,731,760 



1 

Total        . 

«. 

... 

5,689,856 

5,689,856 

...    ••• 

^/^     Myittha         .{ 

Reseryed  . 
Unclassed . 

Beserred  . 
Unclaised . 



478,064 
616,080 

478,064 
616.080 

••*... 

— 



ill 

Total 

1,094.144 

1,094,144 

... ... 

1 

Lower  Ohind-J 
win.               t 

Total 

... 

497,958 
417,920 

915.878 

497,958 
417,920 

• 

... 

1 
... 

... 

915,878 

1 
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WORKING  PLANS. 

Aria  in  acrbb  umdbb  dutfebeni  Stlvicultdbal  Stbtexs. 

Grand 
Total. 

Period  of 

eaoh 
Working 

Plan. 

Method      of      Clear 
Fellings  by  Compart- 
mants  with  Artificial 
Begeneration. 

If 

II 

Unifonn     Method  or 
Method  of   Snooea- 
Bive     Begeneration 
Fellings. 

Group 
Method. 

... 

Se  lectio  Q 
Method. 

... 
363,618 

Coppice 
Simple  1    witu 
Coppicel  Stand- 
Method.'    ards 

Method. 

Method 
of  Im* 
prove- 
ment 
Fel- 
lings. 

Area 
under 
Unregu- 
lated Fel- 
lings or 
Unworked 

liKUABKs. 

—conid. 
••• 

... 

••• 

... 

••. 

14,041 

5,620 

888 

6,506 

19,661 
861,506 

1906-07  to 
1913-14. 

1906-07  to 
1934-35. 

... 

... 

- 

... 

363,618 

... 

... 

14,041 

384,167 

... 

... 

z 

... 

•* 

... 

... 

... 

... 

... 

... 

... 

... 

... 

...      i       .. 

... 

... 
... 

... 

... 

.•* 

... 

... 

... 

... 

... 

... 

1 
••• 

... 

...      1 

1 

...        1      ... 

1 

... 

... 

... 

... 

••» 

••• 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

1 

1 

... 

... 

... 

••• 

... 
... 

... 

... 

••• 

... 

'.'.'. 

... 

... 

... 

... 

1 

\ 

••• 

- 

..• 

... 

... 

... 

1,143,SS7 

1 

••« 

... 

1,123,338 

... 

... 

... 

}4j^n 

6,508 

1     . 
••• 

••• 

... 

... 

... 

... 

... 

— 

~ 

.1 

1 

.^ 

... 

... 

.. 

... 

... 

t 
*"          1 

••• 

^. 

... 

... 

... 

... 
... 

... 

... 

... 

... 

... 

1      ... 

... 

... 

... 

... 

.•• 

— 

... 

... 

... 

... 

... 

... 

... 

... 

... 

Z 

... 

... 

... 

1 

... 

.■• 

... 

... 

... 

... 

... 

... 

... 

..»• 
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TABLRS   SHOWING   THK    PKOOBtISS 


FOREST  DIVISION. 


Aeba  in  ac&es 


DETAILS  OF 


a 
.  o 

go 

a 


I 

r 
1 
e 

I 


Name  of  Class 

Forest                  of             Under  Without  Tctal  Forest 

DiTision.             Forest.       Workingr  Working  area  of 

Flans.         Plan^.  Division. 


Total 


Beserred  . 
TJnclaased . 


738,902  738.802 

1.475,520  1,475;520 


2,218.822  2,213322 


Name  of  Working 

Flans   relating 

to  each  Forest 

DiTision. 


.S 


S  i-g 

*i      •  in 


o 


Prinoinal  speoies 
dealt  with. 


EathA   . 
Total 


J   Beserred  .      24,8 


Unolassed . 


351.886  375,706  >    „  .  „  .„  p.««nr« 

1,401,138         1,401,138;   Mohnyin  Bewrve  . 


24.320    i  1.752,524  1,776,844 


Bhamo  . 
Total 


4  Beserred  . 
(   Uncloised. 


215,619  215,619 

2,555,520  2,555,520 


Myitkyina     .| 
Total 


Gband  total 


Baby  Nines 


Total 


Maadalay 


•I 


Reserved  . 
XJnclassed . 


2,771,139  2,771,189 


108,800  108.800 

3,814,400  ,        3,814,400 


24,320 


3,923,200  3.923.200 


18,860,563 


Total 


Beserved  . 


Unclassed 


Beserrod  . 
Unclassed . 


Yaw       .        .\ 
Total        . 


Reserved  . 
Unclassed 


158,938         671,462 


2,625,674 


18,384,883 


880,400 


2,625,674 


158,938    I  3,297,136      3,456,074 

I 


Nanhan,  Nanpaw 
and  Snbok  Re- 
eerrea. 


9,616    I     724,329         993.945 
5.936,546  ^    5,936.546 


269,616 


0.660,875  ,    6.930,491 


561,065  I       561.065 
1,889,871       1,889,871 


2,450»936  I    2.450.986 


Madaya  Range       . ' 

Maymyo   Fuel  Re- ' 
serve. 


I-3 


p 


BURMA 

I 
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WOEKINQ  PLANS. 

Abba  in  aceis  undeb  diffbebnt  Stlvioultubal  Systems. 

Period  of 

each 
Working 

Plan. 

g13 

il 

Method     of      Clear 
Felling*  by  Strips. 

Uniform  Method   or 
Method  of  Snoces- 
aiye    Regeneration 
Fellings. 

Group 
Method. 

Felection 
Method. 

1 

■si 

Simple 
Cc  ppice 
Method. 

Co^PP^ce 

Stand- 
ards 
Method. 

t 

Method      Area 
of  Im-       under 
prove-     Unrega- 
ment    lated  Kel- 
Fel-       lings  or 
lings.    Unworked 

Grand 
Total. 

BEH/firKB 

1 

... 

... 

!         Z 

... 

...              ... 

... 

j       1 

1     .••      J      ••• 

1 

■ ... 

1 

... 

.M 

... 

... 

... 

I     ■** 

1 
1 

1 

... 

1 
...      1      24,320 

1              i 

... 

1 

24,320 
24,320 

1895-96    to 
1909-10. 

.•• 

1 

.- 

;                             1 

24,320  1      ... 

... 

... 

... 

••• 

... 

... 
••• 

...      j 

! 
... 

... 

...      ,        ... 

... 

*■• 

...             ... 

... 

... 

... 
... 



1 

f 
1 

... 

••• 
••• 

•  *• 

... 

... 
... 

... 

1 

1 

... 

... 
1905  to  1935. 

••• 

••• 

... 

... 

... 

1 

i 
... 

... 

1 

j 

... 

'  '^.. 

'M,m 

1 

... 

1 

24,820 

1 

*•• 

««. 

158,938 

... 

... 

... 

158,988 

... 

... 

...      1     158,938 

... 

... 

... 

158,988 

1907-08    to 
1926-27. 

1908-09    to 
1927-28. 

... 

... 

... 

1 

... 

... 

20,886 

248,780 

... 

248,7SW 
20,886 

... 

... 

... 

1   20,886 

248,780 

269,616 

... 

... 

••. 

... 

... 

1 

...    i    ... 

...     1    ...    ,    ... 

... 

... 

a*. 



1 
... 

... 



... 

—• 

... 
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TABLES   8H0WIK0   THK   PROGRESS 


FOBEST  DIVISION. 


DETAILS  OF 


1 

t 

1  o 

1  ^ 

1 

1  fi 

.'  o 

1 

iP 

1 

S' 

Name  of 

T" 

Forest 

n^-s 

1       Divitton. 

•s 

^^ 

ae 

is 

Jz; 

» 

Class 

of 

Forests. 


Minbn 


•1 


Total 


Beserred 
Unolateed 


S    i 

2  1 


Total 


Soaihern 

Shan 

States 


"i 


Total 


AbIA   in   ACBB8. 


I 


Under 

Working 

Plans. 


Without 

Working 

Plans. 


255,239 


485,171 
840,866 


255,289        1325,587 


2     Pyinmana      .\   Unolassed. 


BeserTOd  . 
Undassod  . 


Name  of  Working 
^  ,  ,  _,  I      Plans    roi  itingr 

Total  Forest  ,      to  each  Forest 

aw  of  Division. 

Division. 


Principal  species 
dealt  with. 


740,410 
840366 


Tanngdwingyi    Be- 
serve. 


1,580,776 


BUBMA 

8 

I 

I 


658,8^5  18,078 

21.760        1,194,880 


680.645       1312,958 


172.800 
8,038,409 


8.211.200 


»>RAND  Total 

(Sonthem  Cir- 

cle.) 

GuAND  Total 
(Burma.) 


Total 


Total 


1364,438      23,158.642 

3.603,130 

79.888,821 
179,469 

Reserved  . 

... 

179,463 

f  Re8erv«»d 
)  rnclaHsed 

... 

101,980 
1.148,149 

... 

1.250,079 

676,963 
1.216,640 


'  I  Yeni  Reserve 
MinbyinBeeerve 
Yonbin  Beserve 
SiDthe  Beserve 
Ngalaik  Beserve 
Tanaungmy  i  n, 

Kaing  and  Pal  we 

Beserve. 
Taongnyo  Forests  . 
Posanikg         danog 

Reserve. 
Zuyamg         Mehaw 

Reserves. 


I    1 


1 


1,893,608 

172,800 
8,038.400 


8.211,200 
24,523,080 

88,491,451 


179,469 


179.469 


101.910 
1.148449 


1350,079 
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WORKING  PLANS. 


Abba  in  acbis  undbb  oipfebbnt  Stlvioultubal  Systems. 

I 

1 

1 

Period  of 
e».oh 
,    "Working 

Plan. 

1 

S3 

CO 

■si? 

111 

P 

Group 
Method. 

dplecttou 
Method. 

.*3 

u 

en 

Simple 
<  oppice 
Metho.i. 

Ccpnioe 
with 

S  aiid- 
ards 

Method. 

Me«;hod 
of  Im- 
prove- 
ment 
Fi- 
lings. 

Area 
under 
Vnrega- 
lated   Fel- 
lings or 
Unvrorked. 

flrnnd 
Total. 

—concld, 
••• 

... 

... 

... 

255,289 

255,239 

1907-08    to 
1926-27. 

... 

••• 

... 

... 

... 

... 

... 

255.289  1        ... 

1 

255,239 

.•i0,363 
131.965 
81,295 
67.96^ 
80,5'*5 
12:i,762 

67,997 
52,011 

24,704 
680,645 

••• 
••• 

••• 

.•• 

50,363 
181,P65 
81,295 
67,963 
80,.«iP5 
123,762 

67,997 
52,011 

24,704 

%•• 

*•• 
... 

... 

... 

1897  to  1927. 
189i»  to  1929. 
1900  to  1930. 

1902  1. 1932. 
19«2tol932. 
i903  to  1933. 

190^  to  1933. 

1903  to  1943. 

1903  to  1923. 

1 

... 

680,645 

... 

... 

... 

... 

... 

... 

... 

1 

... 

.M 

... 

tt. 

... 

... 

... 

1 

... 

... 

... 

... 

... 

.. 

... 

1 

i 

... 

... 

839,583 

: 

... 

20,886 

503,969J 

1 

1,3C4,438 

... 



... 

... 

3,057,726 

20,886 

518,010 

6,508 

3,603,130 

... 

1 

1 

1     - 
1 

1 

... 

... 

1 

1 

1 

... 

... 

... 

... 

1 



1 

1 

r 
... 

... 

... 

... 

... 

••t 

... 

... 

iBemarkr 
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TABLES   SHOWING   THE   PROOEE88 


FOREST  DIVISION. 


I- 


1. 

II, 


Asia  in  acres. 


Name  of  Class 

Forest  of 

Division.  Forest. 


I 

^1' 


H 


«6! 


Total 


Total 


Total 


Total 


Total 


Totftl 


Under        Without 

Working  I    Working 

Plans.    I      Plans. 


151,279 


,2^68^76    !     8,280^24 


1,237,807  47491 


1 1,161.853  217,634 


2,899,660  264,828 


84^,393  I     1*241,986 


706,786 


18,002,878 


;  2,496,906 


8,582,203 


1,400,769 


7,479,878 


2,219,968 


1,296,706 


8,085,049 


6.601,723 


Total  Forest 
area  of 
DiTisioo. 


DETAILS  OF 


Name  of  Working 

Plana  relating 

to  eaoh  Forest 

Diyision. 


•1,285,001 


1.879.487 


2,664,488 


4,498,379 


1S,709,659       ! 


4,716,874 


4,878,909 


4,485,818 


14,081,601       I 


Principal  spaoies 
desit  with 


^ 


52i 


SUMMARY  OF  TOTALS 


MriDE   IN   WORKING    PL1N8   IN    XMDTA. 
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WORKING  PLANS. 


Abea  in  acbbb  undkb  different 

Stlyicultoral  Ststbms. 

Method      of       Clear 
Fellings  by  Compart- 
ments with  Artificial 
Begeneration. 

Method      of      Clear 
Fellings  by  Strips. 

Uniform    Method  or 
Method   of    Sncoes-, 
sire     Begeneration 
FellinsB.                      ; 

Gronp 
Method. 

... 

Selection 
Method. 

!  Storeyed          Forest 
1    Method. 

1 

Coppioe 
Simple     with 
coppice    Staad- 
Method.     ai-ds 

Method. 

Method 
of  Im- 
pr'ive- 
ment 
Fel- 
lings. 

Area 
nnder 
nnregn- 

lated  Fel- 
lings ur 

Unworked. 

Grand 
Total. 

Period  of 

eaoh 
Working 

Plan. 

BEyABKS 

BY  PB0VINCE8. 

7,749 

•  • 

... 

... 

... 

114,412 

... 

. 

29,118 

...        1    161,279 

1  - 

..• 

"" 

171,131 

... 

... 

... 

47,595 

1,399,911 

74,1?4    466,662 

408,»i3 

2,568.876 

87,966          879 

274,980 
419,070 

... 

7,348      55,695 

- 

162,130 

522,060 
282,295 

288,879 
848,268 

1,237,807 
1,161,853 

... 

... 

•  Inolndes 

7,977 

acres  of 

Uuolassed 

Forest  in 

the 
Sewalik 

atid 

Jauniar 

Dirisions. 

... 

... 

87,966 

879 

694,050 

... 

7,848 

217,?25 

754,455     637.137 

1 

2,399,660 



... 

••• 

24,736 

677,626 

...      ,      ...     . 

75,052 

788,137 

1,690,942 

3,25^,393 



... 

••« 

... 

... 

591,212 

... 

* 

64380 

51,194 

706,786 

21^23 
2.994 

... 

15.971 
19,675 

•  • 

... 

536,719 
165,809 

960,886 

889,940 

799,775 
2,640,101 

972.307 

2,507,379 

598,000 

2.496.906 
3,5:^2,203 
1,400,769 

24,517 

... 

... 

85.546 

702,028 

4.077,686 

7^79378 

... 
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TABLSS   SHOWI.NO  THE   PBOOKBSS 


I 


s 

a 
o 


o  ' 


la 


75,55 


a 


sa 


h 

jd'3 
S5 


J 

1 


1 


Name  of 

Forest 

DiTiBion. 


Total 


Total 


Total     . 


Total 


F0BE8T  DIVISION. 


DETAILS  OF 


Abia  in  aobbs. 


Class 

p^^L*          ^"^«^  Without  Tot<l  Forest 

Jrorett.       Working  Working  area  of 

Plaop.  Plans.  Diyision. 


Name  of  Working 

Plans  relating 

to  each  Forest 

Division. 


Principal  species 
dealt  with. 


Total 


Grand  total 


118,727  I   219,199  I   892,926 


89,780      4,485     94,265 


I 


1.070,485 


1,143,887 


1.864,488 


3,608,133 


19,S51,990        20,332,475 


19,117.126  ,      20,261,018 


18,360,563        18.384,883 


23,158,642        24,523,080 


79,f  88321        83,491,151 


'2^,869,009 


179,469  179,469 


1,250,079  1,250,079 


110,988.497    181,302,506 


U  9 
go 


8UMMABT  OF  TOTALS 
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WOBKING  PLANS. 


Abia  in  acbis  under  diffxrxnt  Stlyicultubal  Stbtsms. 


§! 


H  I 


-  «-•  bo 

6»- 


I  Qr.^np 
'Method. 


BY  PBOVINCES-concM. 


24,517 


^election . 
Method.  I 


Ob 


Simple 
coppice 
Methol 


Conpioe 
with 
Stand- 
ards 

Method. 


49,651 


I  1,070,485 


1428>888 


24320 


8,057,726 


Method 
of  Im- 
proTS- 
ment 
Fel- 
lings. 


Area 
under 
Unregn- 
1  ted  Fel- 
lings or 
Unworked. 


Period  of 

each 
Working 

Plan. 


Remarks, 


41,101 


11,702     48.474     6,614.034 


81,482 


20,886 


41.912      28,164  ,    118,727 


48,679  I      89,780 


1,070.485 


14.041         6,508   I  1,148387 


24,820 


20,886     508,969 


1,864,438 


518,010|        6,508    3,603430 


1,617,0525310.501  6,660,247  20369,009 


Table  II. 

COMPARATIVE   STATEMENT    OF    PROKRESS    HADE    IN    1I0RKIN6 
PLANS  VP  TO  81ST  DECEMBER  1M6. 
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Comparative  statement  of  progress  made  in  working  plans  up   to   31st  December 

1908. 


Pbovhtcb. 


Bengal 

^^a^   )Ea.tem  Circle 
j  Western  Circle 


Pro- 
Tin  cei. 
Panjab 


Burma 


^  Pegu  Circle 
\  Tenaseerim  Circle 
J  Northern  Circle 
C  Southern  Circle 

Baftem  Bengal  and  ABsam 

Central  C  Northern  Circle 
Pro-  i  Southern  Circle 
vincee.    (^  Berar  Circle 

Coorg 

North-Wett  Frontier      . 

Ajmer 

Baluebiatan 

Andamana    . 

Total  Bbnoal 


r  Northern  Circle 
Madias  .  }  Central  Circle 
C  ^^outhem  Circle 

Total 


Bombay 


/  Northern  Circle 
\  Central  Circle 
1  Southern  Circle 
(.  Bind  Circle 


Total 


Arbae 

\   FOB 

WHICH  WOBKINQ  | 

FLANS 

HAVE 

BBBN  COMFLETBD 

AND  8ANCT10MBD. 

At  com- 

mence- 

Daring 

ment  of 

the  year 

the  year 

1908. 

1908. 

Sq.  M. 

Sq.  M. 

5.088 

... 

1,815 

••• 

1,857 

78 

4,013 

•«■ 

1,672 

1,187 

601 

38 

... 

1,811 

820 

1,103 

... 

3,902 

5,510 

57 

2,189 

••* 

178 

... 

185 

51 

140 

... 

80,218 

1,607 

2,231 

255 

2,177 

248 

2,167 

101 

6,625 

604 
3  ) 

1,787 

2,280 

52 

920 

25 

1,032 

6.019 

79 

Abbas  fob 
which  wobkimo 
flahs  abb  bbino 

compiled. 


At  com- 
mence- 
ment of 
the  year 
1908. 


Taken 
in  hand 

during 

the  \ear 

1908. 


Sq.  M.      Sq.  M. 


295 


362 

'265 
716 
663 
199 
939 


317 


3,756 


34 


276 
315 
158 


783 


602  1,074 

1,724  536 

593  6 

2,919  1.616 


Area  for 
which 

working 
plans 
hare 
still  to 

betaken 

in  hand. 


Total 
forest 
area. 


64 
414 

204 


3S2 


Sq.  H.     Sq.  M 


1.645 

306 
73 

4,764 
30.082 
29.605 
27.697  I 
35.208 
27,775  i 
2,529  I 
2,026  I 
4,820  I 
342  ' 

'"  8  I 

9.80  ; 


7,028 

2,155 
2,008 

9,1  S9 

31,754 

31,658 

28,727 

38,317 

29.235 

7,370 

7,623 

7,009 

520 

286 

148 

280 

1,953 


168,796  I  205,160 


2,599 
2.558 


6,811 
7,243 


2,686        5,553 


7,843  :    19,607 


707 

96 

2,264 

64 

3,379 

•• 

73 

160 

6.423 

2,560 
5.106 
4,592 
1.105 


Bx- 

HABK8. 


Table  III. 

STATEMENT    SHOWING   AREAS   BROUGHT   UNDER    THE    CONTROL 
OF  SANCnONED  WORKING  PLANS  UP  TO  318T  DECEHBER  1908. 
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Areas  brought  under  the  control  of  sanctioned  working  plans  up  to  31st 
December  1908  in  tie  provinces  outside  the  Madras  and  Bombay 
Presidencies. 


FOBBBT  ABBA  IK  BQVABB  MILBB. 

Area  for 

which 
working 

Propor- 

t 

tion  of 

plans  pre- 

f. rest  area 

Pbotikob. 

Un- 
elassed 
SUte. 

pared  and 

nnder 

Be- 

Pro. 

Total. 

sanctioned 

sani'tioned 

ienred. 

tected. 

np  to  3lst 

working 

Derember 

plans. 

' 

1906. 
Sq.  M. 

Per  cent. 

Bengal    .... 

4,285 

2.798 

7,028 

5,08^ 

72 

United  Provinces     • 

4.091 

80 

"'42 

4,168 

8,750 

90 

Pnniab   .... 

2.176 

5.241 

1,722 

9.189 

4,018 

44 

Bur.i.a    .... 

22.859 

... 

107,5W7 

130.456 

5,629 

4 

Eastern  Bengal  and  AMam 

6  556 

4 

2j,675 

29.235 

1.103 

4 

Central   Proviiicee    inolod- 

21.999 

8 

22.002 

11.688 

58 

ing  Berar. 

Coorg      .... 

520 

... 

., 

520 

178 

84 

North-Weri;  Frontier 

236 

... 

... 

236 

2m 

100 

Ajmer 

142 

••* 

'  '  6 

148 

140 

95 

Baluchistan     • 

280 

... 

... 

280 

... 

Andaman!        •         • 

159 
68,263 

1,794 

1.953 

... 

Total 

8.068 

188.839 

1 
206,160 

31,825 
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Syn.  C.  ludda,  Roxb. 

(No  English  Name.) 

Chief  Lo<^i7w5.— Sub-Himalayan  tract,  Eastern  Bengal,  Assam,  Chittagong, 
■Chota  Nagpur,  Orissa  and  the  Circars,  W.  Ghats^  5urma. 


NOTE  ON 

CARALLIA  WOOD. 


Carallia  injegferrima,  D.  C. ;  Syn.  C  lucida,  Roxb.,  C.  ceylanica^ 
Wight.     Natural  order  Rhizophorem^ 

^  1.  Vernacalar  Names. 

<^  Maniawguy  Burm,  ;  Awga^  Upper  Burma  ;  Bya,  Arracan  ;  Kiabanj, 

7  (Beng.)   Chittagong;   Thekratenga,  kujitekra,  kujithahra-  iujitkakaras 

^  kantiekera,  rata,  *  Ass.  ;    Kuiikaor,  Garo  ;  Kierpa,  Beng.  ;    Palamkai, 

Nep. ;     Jur,   ara    mata,   K61 ;    Shengali,     panan,    Mar.  ;    Andipunar, 

•^  andipunaiy  andamargal,  andamuria,  andinam,  Kan.  ;  Pnnschiy  makadchu 

i  rand,  Bombay  ;  Karalli,  Tel.  ;    Faranga,  vallayam,  Mai. 
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2,  Distribution  and  Habitat. 

The  tree  is  found  in  damp  evergreen  and  swamp  forests  in  the  Sub- 
Himalayan  tract,  as  far  west  as  Dehra  Dun,  very  scarce  in  the  west, 
commoner  in  the  east ;  Bengal  (up  to  4,000  ft.  in  Sikkim),  Assam,  Khasia 
Hills,  Chittagong,  Chota  Nagpore,  Orissa  and  the  Circars,  Western 
Ohats,  Burma,  chiefly  in  the  moister  parts  of  Pegu  and  Tenasserim. 

The  tree  is  typically  found  in  moist  or  evergreen  forests,  often 
occurring  along  the  banks  of  streams  in  shady  localities.  It  is  nowhere 
abundant,  and  in  many  localities  is  very  rare.  In  the  WeUern  Ghats 
it  occurs  in  evergreen  or  semi-evergreen  forests  and  along  streams 
ascending  to  about  2,500  ft.  Mr.  R.  S.  Pearson  reports  that  it  is  found 
in  small  quantities  all  over  the  evergreen  forests  of  Kanara,  especially 
in  Kumta  and  Ankola,  up  to  1,500  feet,  the  top  of  the  Ghats.  In 
Belgaum  it  is  reported  scarce.  Mr.  W.  A.  Talbot  states  that  the  tree  is 
very  scarce  in  the  Central  Circle,  Bombay.     In  the  Madras  Presidency 


-     •  Bata  18  the  name  given  to   many  upecies  of  trees  with  red  wood,  which   have 
bptanically  nothing  in  commoQ. 
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it  18  rare.  In  the  South  Kanara  District  Mr,  B.  H.  Barlow-Poole  reports 
it  to  be  scattered  all  over  the  district  except  at  the  Ghats.  In  Ganjam 
it  is  reported  to  be  so  scarce  as  to  be  practically  ncm-existent.  Elsewhere 
it  is  either  extremely  rare  or  is  not  found  at  all. 

In  Benpal  the  tree  is  found  in  several  Forest  Divisions,  but  is  nowhere 
common.  In  Eastern  Bengal  and  Asxam  it  is  found  in  the  Kamrap, 
Cachar,  Darrang,  Nowgong,  Sibsagar,  Lakhimpur,  Goalpara,  Garo  Hills 
and  Chittagong  Divisions.  It  occurs  in  damp  localities  and  evergreen 
forests  of  the  plains  and  lower  hills  up  to  about  2,000  feet.  It  is  rare  in 
most  Divisions,  but  fairly  common,  according  to  Mr.  E.  M.  Coventry,  in 
Darrang.  In  Chittagong  Mr.  Heinig  states  that  it  is  found  in  Cox^s 
Bazar  Sub-division  and  eastward  into  the  hill  tracts  at  20 — 500  feet 
elevation,  in  mixed  evergreen  high  forest,  commencing  from  the  high  land 
behind  the  mangrove  swamps.  In  Kamrup  Division  Mr.  D.  P.  Copeland 
reports  that  it  occurs  on  damp  aspects  at  the  foot  of  the  Khasi  Hills, 
espc'^'ally  on  the  lower  hill  slopes  of  the  Myang  Hill  Reserve  and 
Bardwar  Reserve  in  evergreen  forest  up  to  an  elevation  of  500  feet.  In 
the  preliminary  working-plan  report  for  the  Sal  forests  of  Kamrup 
Division,  on  the  south  bank  of  the  Brahmaputra,  Mr.  Copeland  states 
that  the  tree  forms  part  of  the  stock  of  evergreen  forests  and  bamboos,  in 
which  Sal  is  absent ;  in  these  forests  are  to  be  found  the  sites  of  old 
J/ium9,  *  which  can  be  easily  distinguished  from  the  surrounding  forest. 
The  crop  includes  Dendroealamua  Hami/ionir\  Teinostachyum  Duliooa, 
Meiua  ferrea,  Ficus  elastica,  Baccaurea  aapida,  Eriobotrya  sp»,  Licuala 
peltata^  Macaranga  spp,,  3Iachilu8  spp,,  Eugenia  formosa,  E,  cymosa, 
canes,  etc.  It  is  sometimes  planted  by  the  villagers  in  Assam  for  the 
sake  of  its  fruit. 

In  Burma  the  tree  is  found  in  moist  and  evergreen  forests,  and  on 
banks  of  streams,  in  Pegu  and  Tenasserim.  In  the  lower  mixed  forests 
it  is  associated  with  Lillenia  pentagyna,  Schleiehera  trijuga,  Anogeiisus 
acuminata,  Lagerstrcsmia  Floi^lteginaf  L,  tomentosa,  Diotpjfros 
ehretioides,  Jlbizzta  odoratisstma,  A,  procera^  Carey  a  arbor  ea,  Diptero* 
carpus  alatus,  etc.  Its  distribution  in  Upper  Burma,  where  Brandis 
states  that  it  is  found,  has  not  been  ascertained.  The  forest  Divisions  in 
which  it  is  reported  to  occur  are  Pegu,  Rangoon,  Tharrawaddy  (chiefly  in 
the  south  of  the  district),  Bassein  (low-lying  hills  and  plains  forests  on 

*  Shifting  cijtivatio^. 
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both  sides  of  the  Yomas)^  Thayetmyo  (moist  parts  of  the  East  Yoma^ 
Safauwa  and  Tindaw  Reserves),  Toungoo,  Shwegyin,  Thaungyin, 
W.  Sahwrecn,  Ataran,  and  South  Tenasserim.  Kur«,  in  his  Preliminary 
Report,  mentions  that  it  is  frequent  in  Pegu  and  Tenasserim  up  to  4,000 
feet  cm  metamorphio  rocks,  sandstone  and  permeable  laterite,  in  evergreen 
tropical  and  upper  mixed  forests.  Although  locally  common  in  suitable 
localities,  it  is  nowhere  very  abundant. 

8.  Description  of  Tree. 

Carallia  iutegerrima  is  a  moderate  sized  to  large  handsome  evei*- 
green  tree,  with  foliage  of  shiny  thick  elliptic  leaves,  and  characteristically 
opposite  branchlets.  The  bark  is  about  f'  to  i"  thick,  the  outer 
dead  bark  being  corky  and  of  a  dark  grey  to  pinkish  colour,  and  the  inner 
living  bark  pale  greenish-yellow  or  pinkish  when  fresh-cut,  turning 
orange-brown  on  exposure  ;  on  the  inner  surface  of  the  cortex  the  ends 
of  the  numerous  broad  medullary  i*ays  are  conspicuous  as  vertical  streaks. 
These  ends  of  the  medullary  rays  are  also  very  conspicuous  as  vertical 
streaks  on  the  outer  surface  of  the  sapwood  when  the  bark  is  stripped 
off.  The  tree  often  produces  aerial  roots,  showing  its  connection  with 
the  mangroves.  It  produces  coppice-shoots  and  root-suckere  readily, 
and  although  it  is  sensitive  to  frost  it  has  good  powers  of  recovery. 
As  a  rule  natural  reproduction  is  reported  to  be  good  where  the  tree 
occurs,  but  possibly  the  reproduction  may  consist  partly  of  root-suckers. 
Artificial  reproduction  by  seed  is  earned  out  on  a  small  scale  in  Assam 
by  villagers,  who  cultivate  the  tree  for  the  sake  of  its  fruit.  Mr.  E.  Af . 
Coventry  states  that  villagers  in  Darrang  Division  have  successfully 
tried  reproducing  it  by  planting  root-suckers. 

In  Burma  the  tree  ordinarily  grows  to  a  height  of  50—80  feet  with 
a  girth  of  6  or  7  feet,  and  a  clear  bole  of  40—50  feet.  Logs  of  50—60 
cubic  feet  can  be  pbtained.  In  Assam  it  is  as  large  or  nearly  as  large, 
but  in  Bombay  and  Madras  it  reaches  a  height  of  only  about  40  feet,  with 
a  girth  of  4  feet  (exceptionally  6  feet)  and  a  clear  bole  of  20  feet. 

4,  Deseription  of  Tree, 
Grain,  colour,  etc. — Sapwood  large,  pink  or  light  chestnut-brown, 
often  with  a  yellow  tinge.     Heartwood  red  or  chestnut- brown .    The  wood 
is  hard  and  beautifully  grained,  the  large  medullary  rays,  when  the  wood 
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is  cut  in  a  radial  direction,  producing  a  very  handsome  silver-grain  like 
that  of  a  good  quartered  oak,  which  the  wood  much  resembles.  The  large 
pores  are  often  filled  with  a  resinous  substance,  this  being  particularly 
noticeable  in  the  sapwood  when  the  tree  is  freshly  felled.  The  wood 
seasons  well  and  does  not  warp,  but  is  sometimes  apt  to  crack,  during 
seasoning,  along  the  medullary  rays.  As  it  should  always  be  cut  in  that 
direction,  however,  to  show  the  silver-grain,  this  is  not  always  a  serious 
objection. 

A  sample  sent  to  a  furniture-manufacturer  in  India  was  much 
admired,  and  was  reported  to  be  very  easy  to  work  and  well  adapted  for 
ornamental  furniture. 

Weight.— The  weight  per  cubic  foot  of  seasoned  wood  has  been  deter- 
mined with  regard  to  the  following  specimens  :— 


Ko.  In  Dehra  Dnn 
colloctioa. 

Whence  rccelTed. 

Weight  in  Ibe.  per 

cable  foot  (seMOQod 

wood). 

808 

743 
816 
4489 
4508 
5284 
6291 

Burma  (1867) 

S.  Kanara  (Cherry)           .         .         .         . 

Burma  (B.  Ribbentrop) 

R^  Nadi,  Dehra  Dun  (J.  S.  Gamble)   . 

Rangoon  Division,  Burma  (A.  Rodger) 
Re  Nadi,  Dehra  Dun  (R,  S.  Troup)   . 

Average 

47 
42 
61 
48 
42 
46 
42 

45 

These  specimens  all  contain  sapwood  as  well  as  heartwood.  A  cylinder 
of  green  wood  cut  in  1908  weighed  692  lbs.  per  cubic  foot,  and  the 
sapwood  and  heartwood  cut  from  the  same  log  and  weighed  separately, 
scaled  68'6  and  73*5  lbs.  per  cubic  foot  respectively.  After  seasoning 
the  above  the  pieces  each  weighed  42  lbs.  per  cubic  foot.  Specimen 
No.  5&91  above  was  cut  from  this  log. 

Strength, — The  following  are  the  results  of  tests  carried  out  by 
Professor  W.  C.  Unwin  in  1899  and  Professor  W.  H.  Everett  in  1908, 
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the  former  with  Ceylon  wood  and  the  latter  with  Burmese  wood  from 

Itangoon  Division : — 

Unwin.  Everett. 

BesistAnce  to  shearing  along  tlie  fibres  (tons 

per  sq.  id.) 048  0*79 

Crusbing  strength  along  the  grain  (tons  per 

sq.  in.) 2-670  4-07 

Bending  (transverse)  strength  (tons  per  sq.  in.)  4*83  5*1 

StiffneM,    from    bending  tests,   E,    (tons  per 

sq.  in.)    •..••••      661*3  666 

Corresponding  P  • 601  634 

Other  values  of  P,  from  experiments,  are  797  (Benson),  656 
(Skinner),  and  700  (Bourdillon). 

Dnrability. — Carallia]wood  is  said  to  be  only  fairly  durable,  and 
not  to  last  well  if  exposed  to  the  weather  or  in  contract  with  the  ground. 
For  indoor  work,  however,  it  is  quite  suitable.  Mr.  R.  S.  Pearson 
reports  that  a  log  which  had  lain  on  the  ground  for  two  years  in  North 
Kanara  was  not  found  to  be  attacked  by  insects,  and  was  still  in  a  sound 
condition. 

Herbert  Stone's  Description. — A  sample  of  Carallia  wood  from 
Burma  was  sent  to  England  in  1908  to  Mr.  Herbert  Stone,  who  has 
kindly  favoured  me  with  the  following  report  on  it : — 

"  This  is  an  attractive  wood,  strongly  resembling  European  Oak 
in  colour  and  figure.  Few  persons  would  be  able  to  distinguish  it  from 
that  wood  when  quartered.  Unfortunately  it  is  extremely  brittle  and 
hence  unsuitable  for  many  purposes,  besides  being  very  troublesome  to 
work.  Not  that  it  is  hard  to  work,  on  the  contrary,  it  saws  and  planes 
easily;  but  the  difficulty  of  planing  to  a  level  surface,  through  pieces 
ripping  out,  is  great,  and  one  can  never  tell  when  one's  work  is  done. 
This  applies  to  the  radial  section  more  particularly,  as  it  is  the  '  silver- 
grain  '  which  chips.  In  turning,  the  same  difficulty  is  met  with ;  the 
^silver-grain'  flakes  off  here  and  there.  The  specimen  is  of  better 
quality  in  point  of  colour  and  figure  than  samples  which  I  have  seen 
from  Ceylon  and  Queensland,  but  they  all  share  the  same  defect  of 
brittleness.  It  does  not  come  up  to  expectation  when  polished,  unless 
some   colour  be  added,   as  the   pale     ^  silver-grain'   becomes   invisible, 

WxL 

*  P,  representing  the  transverse  strength,  is  obtained  from  the  formula  P=   ^ — i^,^ 

where  W  is  the  breaking  load,  L  the  length  of  the  bar  between  supports,  In  feet, 
and  B  and  D,  its  breadth  and  depth  in  inches. 
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except  when  viewed  in  certain  directions,  and  the  red  pores,  so  effective 
in  the  freshly  planed  wood,  assume  a  dull  appearance.  Having  regard 
to  its  mechanical  qnalities^  it  is  an  inferior  wood.  As  a  furniture  wood 
it  cannot  compete  with  European  Wainscot  Oak.  I  suspect  its 
durability,  Watt  notwithstanding,  and  I  cannot  understand  Beddome's 
statement  that  it  is  ^  tough  ^  and  ^  brittle '  as  it  can  scarcely  be  both.'' 

5.  System  of  Working,  and  Oattaru. 

Carallia  has  not  been  specially  worked  in  any  of  the  localities  in 
which  it  occurs,  although  it  is  cut  in  unregulated  and  selection  felHngs 
in  common  with  other  miscellaneous  species.  In  South  Kanara  the  tree 
is  found  in  forest  worked  under  coppice  with  standards,  but  it  is  not 
left  as  a  standard.  There  has  never  been  any  regular  market  .for  the 
timber,  the  tree  not  being  sufficiently  plentiful.  The  chief  source  of 
future  supply  is  Burma,  where  possibly  some  500  logs  could  be  obtained 
per  annum,  chiefly  from  the  Toungoo,  Tharrawaddy,  Bassein,  Bangoon, 
Pegu,  Ataran  and  South  Tenasserim  Divisions.  A  limited  supply  could 
be  obtained  from  the  Darrang,  Nowgong,  Cachar  and  Lakhimpur 
Divisions  of  Assam,  and  possibly  also  from  Chittagong,  Eamrup,  and 
Sibsagar  Divisions.  In  Bombay  and  Madras  the  supply  is  extremely 
limited,  though  a  small  quantity  might  be  obtained  from  North  Kanara 
Division  in  Bombay. 

6.  Prices. 

The  following  statement  gives  the  duty  rates  and  approximate  prices 
of  the  wood  in  various  localities : — 


Locality. 


B€tUr:i  Bengal 
and  Aiiam» 

Kamrnp  Divisioii 
Cflckar         „ 

Darrang       „ 


Qoyernment  doty. 


BSpertiee 


fiS  per  tree 


Loesl  market 

price. 


10  aimafl  per 
oabio  foot  in 
the  roand. 


Approximate  rate  al  wblefa 
the  timher  eoald  he  extracted. 


Bl'4-0  per  ouhio  loot, 
verted,  at  Gaahbti. 

Bl-6*0  per  eahie  foet, 
verted,  at  Silchar. 


12  annas  per  cable  foot,  at 
Tezpor  steamer  ghat. 
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Looallty. 

Govarament  duty. 

Loeal  market 
price. 

Approximate  rate  at  whk)h 
the  timber  could  be  extracted. 

Eastern  Bengal 

and 

^Maw— oontd. 

Nowgong  Division 

fi2  per  tree 

... 

SibsAgar       „ 

6  annas  per  tree 

••. 

Not  less  than  Bl-8-0  per 
cubic  foot,  at  Jamguri  or 
Barpatbar  railway  stations. 

Lakhlmpor    „ 

6  annas  per  cabic 

.M 

Bl-4i-0    per   onbic   foot    at 

foot. 

Dibragarh.  Bl-8^  to 
Bl-12-0  per  cubic  foot 
at  Calcutta  or  Chittagong 
(converted  timber). 

Burma. 

Toangoo  Division 

... 

ft9  per  log  or 

(1)  At  NjaungbinthaBT  per 

ton. 

log  (about  18' X  6'  girth). 
At  Pyu  B7  per  log.  At 
Oktwin  K7-8-0  per  log. 
In    addition  to  the  above 

cost  there  is  a  royalty  of 

fil-B-O  per  log  of  4'  6" 
and  over,  and  12  annas  per 

log  r  to  4'  6"  in  Kirfch. 

(2)  Logs  can  be  delivered  at 

1 
1 

Bangoon  (not  f.  o.  b.)  from 

Pyu  at  an  extra  cost  of  B4 

per  ton. 

Ataran 

fil-8-0   per    log 
4t  6"  and  over, 
12    annas    per 
log  8' to  4' 6\ 

••• 

... 

Thaungyin    „ 

Ditto 

••. 

Extraction  In  the  ronnd  to 
Moiilmein  is  estimated  to 
cost  B9  per  ton  of  60  cubic 
feet 

South  Tenasfeiim 

Ditto 

t«. 

Division. 

Tbarrawadd  J 

Logs   A' 6"    and 

B15toB20  per 

B30  per  too    (converted)  at 

Division. 

over    in   girtb, 

ton      in      the 

Letpadan  ani  Thooze  lail- 

fil-8*0      each. 

roond.  B30  to 

w.iy>tatioos. 

Logs  3'  to  A'-e" 

B40    per  ton, 

in  girth  12  an* 

converted. 

aaseaeb. 
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Locality. 


Burma — eontd. 


Government  duty. 


Rangoon     • 


Bassein 


Bombay. 
W.  D.  Kannra 


N.  D.  Kanara 


Logs  4' 6"  and 
over  in  girth, 
ft  1-8-0  each. 
Logs  3'  to  4'  6" 
in  girtb,  12  an- 
nas each. 


Ditto 


Local  market 
price. 


Approximate  rate  at  wbich 
the  timber  could  be  extracted. 


R5  per  log.  ft30 
per  ton, 
verted. 


con- 


Rl-8-0  per 

khandy  of  12i 
cubic  feet. 


Ditto 


Madras. 
S.  Ganara    . 


ft6  per  lo?,  or  ft 30  per  ton, 
converted,  at  Bassein  station 
or  port. 


Extraction  very  diflBcult  and 
costly.  Chief  supply  from 
the  6  above-ghat  villages 
round  Muski. 


ft24  p^r  ton  of  60  cubic  feet 
at  Tavargatti,  Southern 
Mahratta  Railway.  ft28  per 
ton  of  60  cubic  feet  at 
Kodibag  (Kai^ar). 


3  annas  per  cabio  foot  on  the 
sea  coast.  Loading  into 
conntry  craft  would  be 
extra. 


7.  Uses  of  the  Wood. 

The  wood  is  used  for  house-buildlDg  (planking  and  house  posts), 
furniture,  rice-pounders  ( Burma),  agricultural  implements  (Madras),  and 
handles  of  spears  and  ^  dahs '  (Burma) ;  it  would  be  suitable  for  panel- 
ling, picture-frames,  and  other  ornamental  work  if  cut  on  a  radial  section 
to  show  the  silver-grain.  It  has  been  tried  and.  found  verjr  suitable  for 
brush-backs, 
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Mr.  B.  H.  Barlow-Poole  says,  with  regard  to  the  use  of  this  wood  in 
the  Madras  Presidency,  that  the  people  are  afraid  to  use  it  owing  to  the 
snperstition  that  it  attiucts  fire,  and  that  a  building  in  the  construction 
of  which  it  has  been  used  will  one  day  catch  fire;  to  obviate  this  they 
scorch  it  before  use. 

8.  ninor  Produces. 

The  Burmese  use  the  roots  for  medicinal  purposes  (P.  J.  Branth- 
waite),  and  the  bark  as  medicine  in  dental  and  stomachic  ailments.  In 
Assam  the  fruit  is  eaten,  and  the  pulp,  dried  in  the  sun,  is  used  as  a 
medicine  in  cases  of  dysentery  and  chronic  malarial  fever  (D.  P.  Copeland 
and  E.  M.  Coventry).  In  Bombay  (Kanara)  an  oil  is  extracted  from  the 
seed  and  is  mixed  with  or  used  as  a  substitute  for  ghee  (G.  E.  Marjori- 
banks)  and  is  also  used  on  a  small  scale  for  lighting  purposes  (B.  S.  Pear- 
son). 
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ADDENDUM. 


Distribution  of  Dipterocarpus  tuberculatus  in  Chittagong. 

During  1909  a  special  search  was  made  to  ascertain  the  distribution 
of  Dipterocarpus  tuberculatus  in  Chittaj^ong.  The  Divisional  Forest 
Officer  notes  that  specimens  of  />.  turbinafys,  D.  scaber,  D,  costatus, 
JJ,  alatus  and  J),  pilosus^  as  identified  by  the  Saperiotendent  of  the 
Royal  Botanic  Gardensi  Calcutta^  were  received  from  Ranger  officers 
in  the  CoUectorate,  but  not  D.  tuberculatus.  As  IJ.  tuberculatus  is 
referred  to  in  Praia's  "Bengal  Plants",  Volume  I,  page  252,  it  will 
be  searched  for  again  in  1909-10.  The  Divisional  Forest  Officer  remarks 
that  the  most  probable  locality  of  its  occurrence  is  the  mixed  forest  in 
the  Chittagong  Hill  Tracts  and  CoUectorate  situated  in  the  Cox's 
Bazar  Subdivision  south  of  the  Matameri  Kiver  and  bordering  on 
Arracan. 

R.  S.  TROUP. 
2nd  October  1909. 
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Syn.  D.  Grandifloms,  Wall. 
Trade  Name.    M   (Burmese); 
Localities.— bumsi  Chittagong. 

NOTE  ON 

BURMESE  IN  WOOD. 


(DIPTEROCARPUS  TUBERCULATUS,  Roxb.) 


IN. 

(Diplerocarpns  taberenlatns>  Roxb. ;  Syn.    D.  grandifionts,  Wall. 
Natural  order  Dipferocarpecs.) 

Vernacular, — Tn  Burm.  (sometimoe  written  eng  or  ein  by  older 
writers)  j  Sooahn,  Taking  ;  Garjan,  Beng.  (which  is  also  the  name  given 
to  other  species  of  TJipterocarpus), 

1.  Distribntion. 

The  In  tree,  which  commonly  occurs  in  a  special  type  of  forest  known 
as  Indaiiig,  described  below^  is  found  throughout  Burma^  in  suitable 
localities,  up  to  about  2,500  feet  altitude,  and  occasionally  over,  from  the 
Myitkyina  and  Upper  Chindwin  Districts  in  the  north  to  the  Mergui 
District  in  the  south.  In  the  Southern  Shan  States  it  extends  east  of 
the  Salween  River  and  eastward  into  Cambodia.  Its  western  limit  is  in 
Chittagong  and  Arakan.  The  map  at  the  end  of  tb's  publication  shows 
the  distribution  of  the  tree  in  British  territory  as  far  ns  can  be  ascertain- 
ed, but  it  probably  extends  over  wider  limits  than  are  shown  on  the  map. 
The  prevalence  of  the  In  tree  in  various  localities  is  as  follows  : — 
Chindwin,  Mu,  and  Upper  Irrawaddy.— Large  tracts  of  Indaing 
forest  exist  betweea  the  Chindwin  and  Irrawaddy  Rivers,  covering  a 
considerable  portion  of  the  Upper  Chindwin,  Myittha,  Katha,  Myitkyina, 
Bhamo  and  Mu  Forest  Divisions.  This  region  contains  the  largest  tracts 
of  Indainf/  forest  in  Burma,  these  forests  being  scattered  in  greater  or 
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less  extent  over  an  area  of  some  20,000  square  miles,  and  themselves 
aggregating  several  thousand  square  miles.  To  the  west  of  the  Chindwin 
River,  Indaing  forest  is  nou  abundant  in  the  Upper  Chindwin,  but  is 
commoner  in  the  Myittha  Division  further  south.  Mr.  L.  C.  Davis 
states  that  north  of  Homalin,  in  the  Upper  Chindwin,  In  is  not  plentiful. 

Upper  Irrawaddy,  Eastern  drainage.— East  of  the  Upper  Irrawaddy 
Indaing  forest  occurs  fairly  ejcteasively  in  patches  of  varying  size  in 
the  Myitkyina,  Bhamo,  Ruby  Mines  and  Mandalay  Divisions.  In  the 
Ruby  Mines  Division,  as  Mr.  Walsh  remarks,  it  forms  a  belt  5  to  10 
miles  broad  on  the  left  bank  of  the  Irrawaddy  and  Shweli  rivers,  and 
occurs  in  rather  extensive  tracts  on  the  right  bank  of  the  Shweli  and  in 
the  drainage  of  the  Kinchaung.  In  the  north  of  the  Mandalay  Division 
there  are  fairly  large  tracti  of  Indaing  on  the  Irrawaddy  left  bank  and 
on  the  left  bank  of  the  Madaya  River.  In  the  Pegu  To  ma  In  trees  are 
frequently  found  occupying  the  tops  of  the  drier  ridge?  and  spurs  in 
small  groups.  Indaing  forest  is  also  found  in  greater  or  less  extent 
flanking  the  outskirts  of  the  teak  forests  of  the  Pegu  Yoma  both  on  the 
east  and  on  the  west  side ;  this  is  seeu  in  the  Pyinmana,  Toungoo.  Miubu 
Thayetmyo,  Prome,  Zigon,  Tharrawaddy  and  Rangoon  Divisions, 
These  Induing  tracts  sometimes  extend  a  considerable  distance  into  the 
Pegu  Yoma,  for  example  in  the  Pozaungdaung  and  Yeni  reserves  of  the 
Pyinmana  Division,  containing  12  and  19  square  miles  of  Indaing 
i-espectively,  the  Taungdwingyi  forests  of  the  Minbu  Division,  contain- 
ing over  50  square  miles  of  Indaing,  and  elsewhere. 

Shan  States. — Indaing  forest  occurs  scattered  over  various  parts  of 
the  Northern  and  Southern  Shan  States  up  to  an  elevation  of  about  2  500 
feet. 

East  of  the  SittanjC  River.— A  belt  of  Induing  runs  almosts  contin- 
uously down  through  the  Pyinmana,  Toungoo  and  Shwegyin  Divisions 
along  the  base  of  the  hills  forming  the  Sittang-Salween  watershed. 

West  of  the  Irrawaddy.— Below  Mandalay,  Induing  forests  occurs  in 
stretches  of  varying  size  in  the  Yaw,  Minbu,  Thayetmyo,  Prome  and 
Henzada  Divisions,  ascending  the  Arakan  Yomas  to  about  ^,500  feet. 
It  occurs  in  considerable  extent  between  these  Yomas  and  the  Irrawaddy 
in  the  south  of  the  Minbu  District  and  the  north  of  the  Thayetmyo 
District. 

In  the  Vest  Sahveen  Division,  Mr.  Lawrence  mentions  that  Indaing 
forest  is  found  up  to  1,000  feet   above  sea-level  scattered  in   more   or  les^ 
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large  tracts  in  most  parts  of  the  Thaton  Sub-division.  It  fe  also  fre- 
quent in  the  Thaungyin  and  Ataran  forests,  and  is  reported  by 
Mr.  P.  Ryan  to  be  found  in  many  localities  in  the  Tavoy  Vkud  Mergni 
Districts. 

In  Arakan  the  In  tree  is  reported  to  be  found  in  Sandoway  District 
on  hill-sides  up  to  about  1,200  feet  in  mixed  evergreen  forests. 

In  Chittagong,  iVIr.  Heinig  reports  the  tree  to  be  found  in  Cox^e 
Bazar  Sub-division   eastward,   up  to  500   feet,   in  mixed  evergreen  high 

forest. 

2.  Type  of  Forest. 

The  Tn  tree  as  a  rule  occurs  gregariously  in  a  special  type  of  forest 
known  as  Indaing  where  In  is  the  most  prevalent  species,  and  is  asso- 
ciated with  Ingyin  (Pentaeme  suavisj^  Thifyn  [Shorea  ohtnsa),  Thitsi 
[Melanorrhaa  usitafa),  Lonho  {Buchanania  latifolia),  TaukJcyan 
{Terminalia  tomenfoia  var.  macrocarpa)^  Te  {Diospyros  burmanica), 
Inchin  {Aporosa  macrophylla),  Byu  {Dillema  pulcherrima)  and  other 
species.  This  Indaing  forest  varies  much  in  quality.  The  best  Indaing 
is  as  a  rule  found  on  flat  or  slightly  undulating  land,  and  in  the  great 
majority  of  cases  the  underlying  rock  is  laterite.  The  In  tree  reaches  a 
large  size  on  deep,  sandy  loam  or  almost  pure  sand.  Indaing  occurs  also 
on  stiff  clayey  soils,  but  there  Terminalia  iomentosa  (var.  macrocarpa,  a 
large  leaved  and  la»ge  fruited  variety)  tends  to  become  the  predominating 
species.  On  hard  ferruginous  or  lateritic  ground  with  silicious  pebbles  the 
Indaing  forest  becomes  very  poor  in  quality  and  open.  On  dry  hills  and 
ridges  the  Indaing  is  also  frequently  of  a  stunted  kind,  and  tends  to 
develop  into  a  type  of  forest  containing  little  or  no  /«,  but  much  Thitya 
{Shorea  ohtma)  and  Ingyin  {Pentacme  suavis).  In  the  upper  mixed  teak 
forests  of  the  Pegu  Yoma  and  elsewhere  In  is  often  found  occupying  the 
tops  of  the  ridges,  accompanied  in  some  cases  by  teak  of  small  size.  In 
the  Myingyan  District,  on  the  flat  and  undulating  land  immediately  to 
the  east  of  Popa  Mountain,  there  is  a  curious  forest  partly  of  pure  In, 
and  partly  of  In  mixed  with  teak,  on  volcanic  ash  which  was  thrown  out 
by  Popa  during  the  period  when  that  ancient  volcano  was  active. 

The  Indaing  forests  of  the  hill  ranges  extend  into  the  region  of  pines 
{Pinus  Khasya  and  P.  Merhusii),  but  in  these  forests  the  In  tree  is  often 
replaced  by  Inbo  {Dipterocarpus  obtueifolius). 

In  general  appearance  Indaing  forest  is  often  strikingly  like  Indian 
Sal  forest 

B  % 
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In  Chittagong  and  Arakan  the  habit  of  the  In  tree  appears  to  differ 
from  its  usual  habit  in  Barma^  being  found  in  mixed  evergreen  high 
forest.  In  the  Nampaw  Reserve  of  the  Ruby  Mines  Division,  Mr.  Walsh 
notes  a  form  of  Indaing  of  rather  moist  tyi)e  in  which  In  is  found  mixed 
with  Kanyin  [Dipterocarpm  alatus)  on  flat  ground. 

3.  Density  of  Stock  and  Pro]iortioii  of  Size  Classes. 

In  making  e.iumerations  of  the  growing  stock  for  teak  working- 
plans  in  Burma  it  has  been  the  usual  custom  to  discard  Indaing  forest 
as  being  unproductive  of  teak,  and  to  make  no  enumerations  in  such 
forests.  Hence,  the  quantity  of  In  trees  recorded  as  existing  in  the 
various  teak  working-plans  as  a  rule  gives  no  idea  of  the  number 
actually  existing,  and  since  enumerations  in  Indaing  forest  have  been 
carefully  avoided  in  such  working-plans,  it  is  impossible  with  existing 
data  to  form  a  very  accurate  idea  of  the  normal  density  of  Indaing  forest 
of  various  qualities. 

The  following  figures,  based  on  actual  enumerations,  give  such  inform- 
ation as  is  at  present  available : — 


TABLE  SHOWING  RESULTS  OF  ENUMER- 
ATIONS MADE  IN  INDAING  FOREST. 


it^^  y 


bUaMESB  IN   WOOrt, 


Table  showing  results  of  emmeratiom 


Forest  Divwion. 

Beserre  and 
LocaUty. 

1 

Com- 

part- 

meot 

Area  of 

sample 

plot. 

NUMBBB  OF  Irk  TBBK8 
BSUMEBATBD. 

No. 

r 

and 

over 

in 

6'— 7 
girth. 

4i-6'3'-4i' 
girth,  girth. 

Total 
8' 

girth 
and 

girth.  1 

i 

over. 

r—^ s 

1 

1 

36 

43'6 

119 

166 

322      607 

2 

37 

522 

113 

185 

276      574 

3 

97-5 

366 

359 

642  '  1,367 

i 

4 

55-5 

133 

1           1 

319  '    540      992 

1 

5 

Pyinmana        .   )> 

Pozaimgdaunfi' 
(Pegu  Yoma).  ^ 

44 

107-7 

397 

1 
536 

1 

694    1,627 

1 

6 

... 

125-2 

65 

419 

1,475  ,  1,959 

7 

... 

91-8 

56 

405 

1,384    1.845 

1 

8 

45 

134-2 

547 

508 

767 

1,822 

9 

^ 

V 

.     ••• 

121*6 

108 

521 

1,934 

2,568 

10 

•v 

r 

19 

178 

106 

"^ 

158 

418      746 

11 

21 

178 

86 

103 

146 

264 

599 

12 

Tharrawaddy  . 

Satp6k  (plains)    \ 

22 

177 

144 

149 

2U      446 

953 

13 

23 

177 

88 

147 

254       326 

815 

14 

J 

25 

178 

293 

126 

146      657 

1,222 
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made 

in  Indaing  Forest. 

NUMBEB  OF     In  TBKB6  PBB 
100  AC  BIB. 

Bemabes. 

1 

i 

Author  of  Working-Plan. 

7' 

and 
over 

in 

6'-7' 
erirth. 

4i'-6 
girth. 

'3'-4i 
girth. 

Total 

'girth 
and 

girth. 

over. 

r— ^ V 

273 

881 

738 

1,392 

Indaing  of iTarialle  quality. 

216 

354 

528 

1,098 

•V 

376 

368 

658 

1.401 

289 

574 

973 

1,7S6 

Indaing  of  good  qualify.           [ 

Mr.  G.  E.  S.  Cubitt 

368 

497 

644 

1^9 

51 

834 

1.178 

1,563 

61 

441 

1,507 

2,009 

, 

4C7 

878 

671 

1.356 

V  Indaing  of  variable  qnality. 
J 

88 

428 

1,590 

2,106 

...    [    ... 

... 

... 

Only  part  of  the  area  Indaing.    ^ 

... 

... 

... 

... 

... 

Chiefly  Indaing  of  good  quality 
hut  larger  treea  much  cut  out. 

... 

... 

••• 

... 

Moat  of  the  area  Indaing. 

1 

,  Mr.  E.  S.  Troup. 

... 

... 

1 

... 

... 

About  half  the  area  Indaing. 

1    ... 

••* 

... 

More  than  half  the  area  Inda- 
ing of  good  quality.                    J 

1 

1 
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Table  showing  results  of  enumerahons 

Number  of  In  tbebs 

F-irest  DiTiBion. 

Beserre  and 
Locality. 

Com- 
part- 
ment. 

Areao: 

aamplt} 

plot. 

SMUMBBATED. 

No. 

r 

and 

over 

in 

1 
6'-7'  :4t'-6' 
girth,  'girth. 

3'-4^' 
girth. 

Total 

3' 
girth 
and 

178 

girth. 
209 

over. 
1,271 

15 

r 

r 

26 

256 

310 

496 

16 
17 

-{  Tharrawaddy 

8atp6k           ^ 
(Plaina). 

27 

1 

177 

320 

390 

125 

854 

1,989 

. 

i      28 

178 

162 

107 

237 

618 

1.124 

18 

Pyinmana  • 

Yananngmyin 
(PegQ  Yoma). 

i 

!       8 

72-i 

1,030 

19 

Do. 

Minbyin         'Pegu 
Yoma). 

123 

77-7 

... 

... 

... 

755 

20 

f 

f 

4 

201*4 

... 

... 

... 

3^7 

21 

4 

1143 

... 

... 

2^23 

22 

5 

122-4       ... 

... 

2,192 

23 

... 

11*3       ... 

1 

... 

... 

... 

2,177 

24 

1 

6 

86-6  1     ... 

.*. 

2,070 

26 

Toangoo  . 

Owethe  (East  of 
Sittang). 

7 

730  j    ... 
138-4  j     .. 

...     1 
1     - 

... 

1,328 
2,699 

27 

1550  1     ... 

1 

... 

...      2^32 

28 

8 

970       ... 



...       1,827 

29 

91-5       ... 

1 

...    1  1,660 

80 

1 

9 

113-2  !    ... 

"'  1  ".. 

...       2,023 

31 

... 

74-2  1     ... 

1 

•"     1 

989 

32 



1 

41 

392  1     ... 

I 
1 

...     1     ... 

886 

i 
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made 

in  Indaing  Forest. 

NOMfiER   OF  In  TBBE8  PER 

100  ACRES. 

r 

1 
Total 

Bemabkb. 

Author  of  Working-Plan. 

and 
over 

in 
girth. 

6' -7' 
girth. 

41'- 6' 
girth. 

3'-4i' 
girth. 

8' 
girth 

and 
over. 

... 

... 

... 

About  half  the  area  Indaing  of 
good  quality. 

180 

220       240 

482  , 1,123     Almost  all  Indaing. 

Mr.  E.  S.  Troup 

...     ,     ... 

\ 

Only  part  of  the  area  Indaing 

which  ia  of  good  quail tj   but 
has  been  much  cut. 

... 

...         ... 

...       1,422                            Mr.  C.  W.  Doveton. 

... 

i 
1 

972  *Laterite  and  sand     .        .        .  i  Mr.  8.  Oarr. 

... 

1,661  1 

. 

... 

1 

... 

2.207 

...     ,     ... 

... 

1,790  1 

1 

... 

... 

... 

...      1,934  1 

1 

... 

... 

... 

...      2,390  1 

1 

...       ;       ... 

1,819 
1,950 
1,891 

These  areas   may  be  taken  to  , 

be  almost  entirely  Indaino.  ' 

J»    there     being      only    small  | 

strips  of  teak    forest  along  | 

streams  in  some  cases.           : 

1 

'  Mr.  F.  J.  Branthwaite 

... 

... 

... 

1,883 

... 

... 

...     1  1,814  ! 

...      1,787 

... 

... 

...      l,33ti 

1 

... 

... 

...      2,260   . 

1 
J 

lo 
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Judging  by  the  figures  given  above,  it  is  probable  that  the  whole  of 
the  Pozaungdaung  enumerations  (Nos.  1  to  9)  were  carried  out  in  pure  or 
nearly  pure  Induing  forest,  and  may  be  taken  as  representative  of  such 
forest.  Of  the  Satpdk  enumerations  (Nos.  10  to  17)  that  of  Compart- 
ment 27  (No.  16  on  the  listj  gives  a  fairly  correct  idea  of  normal  Induing 
forest  of  good  quality.  The  average  of  all  the  Pozaungdaung  and  Satp6k 
enumerations  gives  the  following  percentage  of  size-classes  : — 

Girth— 

6  feet  and  over  .  .  19  per  cent.  (In  the  Satpdk  enumer- 
ations 51  per  cent,  of 
these  are  7  feet  and 
over  in  girth). 

4\  to  6  feet  .         .        25  per  cent. 

3    to  4i  „      .         .         .        56      „ 

lOO 

Of  the  total  number  of  In  trees  3  feet  in  girth  and  over  per  100 
acres  in  Induing  forest  all  the  Pozaungdaung  enumerations,  No.  16  of 
Satpdk,  and  those  of  Yanaungmyin,  Minbyin  and  Gwethe  (Nos.  18  to  32) 
probably  give  a  fairly  correct  idea.  The  avei'age  of  all  these  shows  that 
natural  Induing  forest  normally  contains  about  \1  In  trees  3  feet  in  girth 
and  ovier  per  acre,  the  most  densely  stocked  of  the  above  sample  plots 
showing  nearly  24  such  trees  per  acre. 

These  figures  demonstrate  the  characteristic  g^egariousness  of  the 
species. 

4.  Natural  Reproduction. 

Just  as  in  Indian  Sal  forest,  so  in  Burmese  Induing  forest,  the  natural 
reproduction  of  the  principal  species  is  often  profuse  over  large  areas 
{vide  Plate  I),  whereas  in  other  cases  there  may  be  little  or  no  reproduc- 
tion at  all,  the  ground  being  covered  with  coarse  grass  and  little  or  no 
reproduction  of  In  [vide  Plate  II).  On  hard  barren  pebbly  laterite  also 
reproduction  is  often  poor.  The  natural  reproduction  of /»^a»'^^  forest 
requires  further  study  from  a  sylvicultural  point  of  view,  and  whether 
or  not  fire  protection  will  promote  reproduction  in  areas  where  it  is 
wanting,  remains  to  be  seen  ;  it  is  a  fact*  however,  that  In  reproduction 
springs  up  in   great  abundance   over  large  tracts  of  forest   which  are 
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Photo,  hv  A.  Kodir^r.  I.K.S. 


Plate  I. 
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•nhituji)  in  Mil  area  annually  over-run  bv  fire. 
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annually  overrun  by  fire.  Heavy  clearinge  in  the  over- wood  result  in 
dense  masses  of  young  growth  springing  up^  in  areas  in  a  condition  for 
natural  reproduction. 

5.  Artificial  Reprodaction. 

There  has  been  little  need  hitherto  for  any  attempts  to  reproduce 
In  artificially^  the  natural  forests  being  so  extensive  and  the  natural 
reproduction  as  a  rule  so  good.  In  the  Minbu  Division  of  Upper  Burma^ 
an  experiment  was  made  in  1907-1908  to  sow  In  and  Ingyin  {Pentacme 
mavis)  in  the  Sabwet  forest.  The  seeds  germinated^  but  nearly  all 
died  for  want  of  rain  in  June.  Mr.  Heinig  states  that  he  tried  raising 
the  tree  artificially  on  a  small  scale  in  the  Chittagong  Division  in  1888. 
He  found  that  germination  took  place  freely  only  when  the  seeds  with 
the  wings  attached  were  placed  sideways  on  the  surface  of  the  ground^ 
no  earth  being  placed  over  them. 

6.  nescription  of  Tree. 

The  In  is  a  large  tree  with  a  straight  clean  cylindrical  bole  and  a 
rough  longpitudinally  furrowed  dark-grey  or  blackish  bark  about  i  an  inch 
thick.  In  favourable  localities  it  ordinarily  grows  to  a  height  of  80  to  90 
feet  with  a  clear  bole  of  50  to  60  feet  and  a  girth  of  8  to  10  feet^  but 
it  may  attain  a  height  of  over  120  feet  and  a  girth  of  15  feet. 

On  dry  ridges  and  other  unfavourable  localities  the  tree  becomes 
stunted  and  does  not  grow  more  than  80 — 40  feet  in  height. 

The  following  measurements  of  large  trees  have  been  actually  recor- 
ded :— 


Height. 

Cletr  bole. 

Girth. 

> 

100  feet  . 
120    „     . 

•••  •••      ... 

180    „     .         .         . 
180    „     .         .         . 

64'" 
86'6'' 

80'" 

75' 

15' 
12' 

9'4". 

8'6". 

9'9". 

llT. 

(P.  J.  Branthwaite,  Toungoo). 
(                      .,                    ). 
( (C.  B.  Smalet,  P.vinmana). 
iTbU  tree  jiolded  foar  loi^s* 
(R.  M.  Kavanaffh,  Shwebo). 
(R.  S.  Troup,  Katha). 

(               V                        ). 

The 
The 
sample 


In  tree  loses  its  leaves,  and  puts  out  fresh  foliage,  in  the  hot  season, 
rate  of  growth   cannot  be   ascertained  by  ring- counting,  but 
plots  have   been  started  with  a  view  to  obtaining  statistics  ;  at 
nothing  is  known  regarding  the  rate  of  growth  of  In. 
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7.  Size  and  Qnality  of  Timber  obtaioable. 

Logs  of  large  size  (up  to  about  60  feet  length  and  10  feet  girth  in 
favourable  localities)  could  be  obtained,  but  such  logs  could  not  ordinarily 
be  extracted  under  existing  means  of  transport. .  Ordinarily  In  logs  are 
cut  into  lengths  of  18  to  25  feet  to  facilitate  extraction. 

In  timber  is  exceptionally  clean  and  cylindrical,  and  the  wastage  in 
conversion  is  therefore  comparatively  small.  The  wood  when  fresh  felled 
is  very  resinous,  the  stumps  of  felled  trees  soon  becoming  thickly  coated 
with  exuded  resin  on  the  fresh  cut  surface.  The  resinous  nature  of  the 
wood  makes  the  hammer-marking  of  the  timber  troublesome,  the  design 
of  the  hammer  becoming  clogged  up  with  resin ;  this  can  be  prevented 
to  some  extent  by  frequently  dipping  the  hammer  in  water. 

The  proportion  of  heartwood  in  an  average  sized  log  is  ordinarily  about 
70  to  80  per  cent. 

"A  point  worthy  of  note",  remarks  Mr.  C.  V.  Ryan,  "is  that  large 
logs  sell  for  less  per  ton  than  smaller  logs.  This  appears  somewhat 
paradoxical,  but  no  doubt  the  cost  of  cart-hire  in  taking  very  large  logs 
to  the  mills  and  the  size  of  the  saws  used  in  Burman  mills  accounts  for 
the  disinclination  to  purchase  logs  of  a  very  large  girth.  Added  to  this 
is  the  demand,  which  is  not  for  large  squares  but  for  comparatively  small 
scantlings.'* 

8.  Description  and  Properties  of  Wood. 

Coloar,  Graill^  etc. — Sapicood,  grey  to  greyish -brown,  about  li"  to 
2'^  thick  in  moderate  sized  logs.  Heartwood,  dark  reddish-brown  (lighter 
when  fresh  cut),  hard,  straight-grained,  with  moderate  sized  to  large 
pores,  which  are  often  filled  with  resin.  The  wood  has  a  strong  aromatic 
odour  when  fresh  cut,  and  is  extremely  resinous,  green  logs  exuding 
resin  freely  from  their  ends  and  from  wounds,  while  sawn  scantlings 
often  exude  resin  until  seasoned.  The  medullary  rays  are  distinct  and 
numerous,  some  moderately  large  and  some  small,  giving  a  marked  silver- 
grain  on  a  radial  section. 

The  wood  works  and  polishes  well  and  seasons  quickly.  If  sawn  up 
green,  however,  it  is  apt  to  warp,  especially  if  sawn  into  thin  boards. 
Seasoning  in  the  log  for  some  months  prior  to  conversion  would  no  doubt 
prevent  this,  but  this  is  seldom  done,  though  the  timber  often  has  a 
chance  of  becoming  partially  seasoned  during  transport  in  the  log.  The 
wood  is  easily  sawn  ;   in  some  cases,  however,  when  it  is  sawn  green  it  is 
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said  that  the  resin  clogs  the  saw,  and  the  sawyers  pour  water  over  the 
saw-cut  at  intervals  to  prevent  this.  I  have  never  seen  this  done  myself, 
and  have  heard  no  complaints  of  the  kind  at  the  saw  mills,  where  large 
quantities  of  In  timber  are  regularly  converted. 

Mr,  Herbert  Stone's  Report,— A  sample  of  In  wood  was  sent  to 
Mr.  Herbert  Stone  of  Birmingham  in  1908,  and  he  has  kindly  favoured 
me  with  the  following  report  on  it :  — 

"  This  is  a  well  known  wood  and  is  frequently   met  with  in  this 
country.     I  have   the  impression  that  it  is  sometimes  passed 
off  as  Teak.     I  have  not  heard  of  its  use  as  a  furniture  wood, 
and  doubt  whether  it  is  likely  to  suit  the  English  taste.     It 
has   been  recommended  as  being  suitable  for  paving  blocks. 
If  its  character  for  durability  is  sufficiently  good  (the  presence 
of  wood  oil  in  quantity  sufficient  to  cause  a  freshly  cut  section 
to  bleed,  points  in  that  direction),  I  think  it  should  do  well. 
''  It  has  more  resilience  than  the  Australian  Jarrah  and  Karri,  and 
would  afford  firmer  foothold  for  horses.     It  saws  easily  and 
freely,   planes  modei-ately  hard,  very   evenly  and  well,  being 
straight<grained.     It  is  a  good  wood  all  round,  and  should 
find  many  uses   for   works   of  construction.     It   turns  and 
polishes  well,  but  when  finished  cannot  be  said  to  be  beautiful, 
though  by  no  means  disagreeable  to  the  eye.  '^ 
Streiljf til. —Professor  Everett  of  Sibpur  Engineering  College  in  1903 
tested  three  samples  of  hi  wood  received  from  the  Pegu  Circle,  and  ob- 
tained the  following  results :— 


No. 

Shearing  Btrength 
along  the  grain 
(tons  per  sq.  in.) 

Cru-hiogBtrength     ^^^^^ 
along  the  grain       /;".."11" 

Stiffnesf, 

from 
bending 
leBtB,  £. 

Corre- 

sponding 

P.  • 

1 
2 
3 

0-69 
0.66 
069 

318 
307 
2-65 

6-7 

4-9 
6-2 

625 
640 
*00 

709 
610 
647 

Average 

0-65 

2-97 

5-3 

555 

655 

Average  for  teak t   . 

0-59 

3-02 

4.-6 

517 

563 

•P. 


W.   X    L. 

g — it~na —  »  where  W  is  the  breaking  load  in  ponnds,   L  the  length  of  the  bar 

between  snpporta  in  feet,  B  and  D  ita  breadth  and  depth  iti  inchea. 

fFrom  Everett'a  '*  Memorandum  on   Mechanical  Testa  of  some  Indinn  Timbers  *•,  Forest 

uUetin  No.  6,  1906. 
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Benson  gives  P=758,  but  he  probably  used  pieces  of  smaller  dimen* 
sions  tban  those  used  by  Everett. 

The  above  figures  show  that  In  wood  does  not  differ  much  from  Teak 
as  far  as  strength  is  concerned. 

Durability. — In  wood  is  only  fairly  durable,  and  is  by  no  means  proof 
against  white  ants  and  rot.  Although  largely  used  for  house-building, 
it  does  not  last  long  in  contact  with  the  ground,  and  is  therefore  not 
very  suitable  for  house-posts.  Planks  and  boarding  exposed  to  the 
weather  are  usually  smeared  periodically  with  earth-oil,  which  prolongs 
their  life  considerably.  In  contact  with  water  In  wood  is  not  particularly 
durable.  Experiments  are  now  in  progress  in  Burma  to  ascertain  if 
sleepers  of  PoweUized  In  wood  are  likely  to  prove  snflSciently  durable, 
but  it  may  be  some  time  before  any  satisfactory  conclusions  are  arrived 
at. 

9.  System  of  Working  the  Forests. 

No  regular  sylvicultural  system  has  yet  been  adopted  for  working 
Induing  forests.  In  reserved  forests  trees  of  a  certain  minimum  girth, 
usually  6  feet,  are  marked  for  felling,  and  in  unclassed  forests  the  timber, 
if  required  for  trade  purposes,  is  felled  and  extracted  under  cover  of 
licenses,  the  quantity  and  minimum  girth  being  specified.  It  will  thus 
be  seen  that  in  some  respects  the  system  of  working  may  be  termed 
"  selection  ",  but  in  unclassed  forests  there  has  been  enormous  waste  of 
timber  through  lack  of  supervision  over  the  fellings  owing  to  the  inade- 
quacy of  the  forest  staff.  The  common  practice  has  been  to  fell  trees 
and  log  them  in  a  most  wasteful  manner,  large  quantities  of  utilizable 
timber  being  left  to  rot  or  burn  in  the  forests.  This  is  due  to  a  large 
extent  to  the  abundance  of  the  timber,  but  it  is  having  its  effect  on 
present  supplies,  for  many  of  the  most  accessible  Indaing  forests  of  good 
quality  have  been  depleted  of  large  timber.  Owing  to  the  wonderful 
power  of  reproduction  of  the  species,  in  many  of  these  depleted  forests 
large  stores  of  young  trees  are  coming  up,  but  it  is  most  advisable  that 
all  the  good  Indaing  forests  should  be  reserved  and  brought  under  proper 
management  as  soon  as  circumstances  will  permit. 

The  most  rational  system  of  working  Indaing  forest  in  areas  where 
reproduction  is  good  would  appear  to  be  the  system  of  successive  regener- 
ation fellings  (uniform  method)  owing  to  the  readiness  with  which 
reproduction  springs  up  where  the  over- wood  is  heavily  opened  out. 
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In  timber  for  domestic  pm^poses  may  be  cut  in  unclassed  forests 
without  payment. 

The  actual  working  of  In  timber  is,  as  a  rule,  easier  than  that  of  most 
kinds  of  timber,  because  the  trees  are  gregarious  and  because  Indaing 
forest  is  so  frequently  found  on  flat  or  slightly  undulating  country  where 
carts  can  penetrate.  In  timber  is  almost  invariably  extracted  in  the  log 
by  dragging,  carting,  or  floating  and  is  converted,  after  extraction,  at 
saw  mills  or  by  hand.  In  Arakan,  however,  it  is  sometimes  converted  in 
the  forest. 

In  will  not  float  unaided,  and  hence  where  water  transport  is  employed 
the  logs  are  rafted  with  the  aid  of  bamboos,  or  are  floated  with  the  aid  of 
boats,  the  logs  being  suspended  from  poles  projecting  several  feet  on 
either  side. 

Mr.  R.  M.  Kavanagh  furnishes  the  following  note  regarding  In  rafts 
on  the  Mu  and  Irrawaddy  Rivers  :  "  Trees  are  felled  and  timber  logged 
into  lengths  varying  from  18' to  20'  and  then  carted  to  the  Railway, 
or  if  on  the  Mu  or  Irrawaddy  to  the  banks  of  the  river,  and  floated  down 
by  means  of  bamboos  (100  of  which  forma  bundle).  In  a  section  there 
are  8  to  10  logs  supported  by  9  or  10  bundles  of  bamboos  lashed  together 
with  myawB  (poles),  and  in  a  raft  there  are  generally  120  to  130  logs, 
which  can  be  floated  down  in  charge  of  3  to  4  men.^' 

Maung  Kyi  Myo,  Forest  Ranger  at  the  Mandalay  Timber  Dep6t, 
gives  the  following  details  regarding  the  rafting  of  In  timber  on  the 
Upper  Irrawaddy  :— 

^^  Rafts  made  up  at  Tigyaing,  Katha,  Shwegu  and  Bhamo  vary  in  the 
number  of  logs  which  they  contain  from  120  to  160  logs,  but 
the  usual  number  is  1 20.  There  are  12  to  14  sections  in  a 
raft,  each  section  containing  10  to  12  logs.  In  rafts  of  In 
timber  consisting  of  10  to  12  logs  a  section,  each  section 
requires  l,20u  bamboos,  5  poles  and  220  canes,  including 
requirements  for  the  raftsmen's  hut  and  for  breakages  on  the 
way.  An  In  raft  carries  a  crew  of  5  men,  and  the  raft  hire 
to  Mandalay  from  different  places  is  given  below.  The  owner 
of  the  timber  provides  the  raftsmen  with  food,  the  allowance 
being   fi  1-8-0  per  day  in  addition  to  the  rafting  eharget 
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"  Rafting  Charges. 

"(1)  Bhauio 300 

Shwegu  ■) 
(2)  Moda      \ 250 

Katha    ) 

Tijryainjr  ^ 

(8)  ?,\::"      200 

TagaungJ 

*'/»  logps  worked  on  floating  streams  like  the  Meza,  Shweli,  Moda^ 
Shwegu,  etc.,  are  floated  down  these  streams  to  their  mouths 
at  a  cost  of  H4?  to  R6  per  section  of  10  to  12  logs. 

"The  price  of  bamboos  (iinwa)  is  R2  to  R2-8  per  100,  canes  Rl  to 
R I -4  per  100,  and  poles  R15  to  R20  per  100. 

*'  The  cost  of  rafting  for  a  raft  of  In  containing  140  logs  cubing 
160  tons  on  the  Irrawaddy  River  is  as  follow  :  — 

"(1)  Baft  hire  from  Shwego  to  Mandalay 

Food  for  crew         ....... 

Makiug  rafts  at  R3  per  seotian  (14  sections) 
16,800  bamboos  at  R2  per  cent,  and  eventually  sold  for 
ftl  per  100  =  R366  ... 

3,500  canes  at  Rl  per  ICO 

70  poles  of  unreserved  woods  at  B15  per  100 

1  Ooir  rope  cost  B90  is  brought   back  from   Mandalay 
3  times  a  year,    ill  can  be  used  5  years)         .         .  6    0    0 

2  Mooring  canes  at  R3  eacb  and   eventnally   sold  for 
R2each .         .  2    0    0 

1  Canoe  costs  fi8  to  B15  and  eventually  sold  for  B3  to 

B7 

100  bundles  thatch  at  Rl-8-0  per  100 

5  Oars  at  Bl-4*0  each,  B6-4,  and  eventually  sold  for  B3 

Total 
that  is,  ft3-18-9  per  log,  or  R8-6-1  per  ton.'' 


a 

A. 

p. 

%m 

0 

0 

iO 

0 

0 

42 

0 

0 

168 

0 

0 

35 

0 

0 

10 

8 

0 

3 

0 

0 

1 

8 

0 

3 

0 

0 

541 

0 

0 
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10.  Royalty  Bates. 

The  Government  royalty    on  In  timber  extracted   by  licensees    in 
different  localities  is  as  follows  : — 

Northern  Circle,  Upper  Burma. 

R  A.  p. 
Logs  4'  r  in  girth  and  over     .         .         ,        1    0    0  per  log. 

„    8'-4'6"iiigi.th  .  .        0    8    0    „      „ 

Posts  r  —  2' ir  in  girth         .  .      10    0    0   „    hmndred. 

„    under  r  in  girth     .         .         .         .080,, 

Southern  Circle,  Upper  Burma, 


In  All  DiTisioni  exoept  Yaw. 


In  Yaw  Division. 


R    A. 

P. 

B  A.  p. 

Logs  4' 6'' in  girth  and  oyer  . 

2    0 

0  per  log. 

1    0    0  per  log. 

Logs  nnder  4'  ^  in  girth 

1    0 

0    „     „ 

0    8    0,,     „ 

Posts  girth  I'—rir  . 

0    8 

0  eaoh. 

10    0    0   »,  hncdred. 

Pegu  Circle,  Lower  Burma. 


Logs  4'  6''  in  girth  and  oTer 

„    8'— 4' 6"  in  girth    . 
Posts  l'-2'  ir  in  girth 


B  A.  P. 

8  0  0  per  log. 

2  0  0.,,, 

0  8  0  eaoh. 


Tenasserim  Circle,  lower  Burma. 

B  A.  p. 

Logs  4'  6"  in  girth  and  over    .         .         .        4    0    0  per  ton. 

(B2  per  ton 

in  S.  TVnasserim 

Division). 

Logs  8'  —4'  5"  in  girth  .  .        2    0    0  per  log. 

Posts  1'  --2'  11"  in  girth         .         .         .        0    8    0  each. 

Poles  under  1  foot  in^girth     .         .         .        1    0    0  per  hundred. 

Chittagong, 

From  unclassed  State  forests  of  the  Hill  Tracts,  10  per  cent,  ad 
valorem.  From  reserved  forests  of  the  Hill  Tracts,  2  annas  per  cubic 
foot  for  green  wood  and  one  anna  per  cubic  foot  for  dry  wood. 

0 
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11.  Demand  and  Local  Prioes. 

The  demand  for  In  timber  is  increasing^  and  the  market  prices  show 
an  upward  tendency  in  most  places.  It  is  the  commonest  wood  in  the 
Mandalay  market.  Mr.  W.  H.  Craddock  remarks  that  better  prices  are 
obtained  in  the  dry  season  than  in  the  nuns ;  this  is  probably  due  to 
the  brisker  demand  for  building  timber  in  the  dry  season.  It  has  been 
remarked  above  (page  1*2)  that  lower  prioes  are  usually  obtained  for 
very  large  logs  than  for  those  of  moderate  dimensions. 

The  prevalence  of  plague  in  Mandalay  in  1906-1907  seriously  affected 
trade  in  general^  and  the  demand  for  In  timber  slackened,  with  a  conse- 
quent &11  of  prices,  but  the  market  has  recovered  since  then. 

The  local  market  prices  of  the  timber  at  various  centres  are  as 
follows : — 


Fbicb. 


Locality. 


Upper  Ghindwin  Division  (Kindat) 
Myittha  Division  (Mingin) 
Mn  Division  (Shwebo) 
Mandalay  Town 


Pyinmana 

Toongoo 

Thayetmyo     • 

Zigon  and  Tharrawaddy 

Shwegyin 

Monlmein 

South  Tenasserim    . 


Bound  timber. 


Converted  timber. 


About  B5  per  ton. 

H6toft7  „    „ 

R8to»13„    „ 

R8toBllper"atha" 
or  about  B9  to  B12 
per  ton. 

Average  B16  per  ton. 

BIO  to  B20  per  ton. 

fil5  to  B18  per  ton. 

B15  to  B17  per  ton. 


B12  to  B26  per  ton. 


B28  per  ton. 


B36  to  B40  per  ton. 
B65  per  ton. 


B40  per  ton. 
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Locality. 


KaDgoon 


Arakan 


Fbick. 


Bound  timber. 


fil5  to  H30  per  ton. 


Chittagong 


ConTert|d  timber. 


SoantUogi  18'xV'x6" 

B65  per  too^ 
Soantings  18'Xl"x6" 

B50  per  ton. 
I 

I  B15  to  fi20  each  for 
I  large  planks  of  about 
I    i  to  i  a  ton. 

BO-14-0  to     m    per 
enbic  foot. 


12.  Outturn. 

Past  outturn.— As  In  timber  has  usually  been  incladed  with  Thilya 
{Si  area  obfusa)  and  Ingyin  (  Pentaeme  suavis)  in  the  figures  for  out- 
turn of  forest  produce,  any  statement  of  the  quantity  of  In  timber  ex- 
tracted for  trade  purposes  can  only  be  a  very  rough  approximation  to  the 
actual  facts.  Further^  as  In  timber  may  be  cut  in  unclassed  State  forests 
in  Burma  for  domestic  use  without  any  permit,  the  actual  quantity  cut 
during  the  past  cannot  possibly  be  estimated^  but  judging  by  the  condi- 
tion of  many  of  the  forests  it  must  have  been  very  large. 

It  is  probable  that  at  least  70^000  tons  of  In  timber  on  an  average 
have  been  extracted  annually  in  Burma  for  trade  purposes  alone  during 
the  past  five  years^  not  including  the  large  amount  cut  for  domestic  use. 
The  great  bulk  of  this  came  from  unclassed  State  forests.  During  the 
pMt  five  years,  some  400^000  logs,  that  is  80,000  logs  per  annum,  arrived 
at  Mandalay  alone,  and  from  that  town  about  18,000  logs  and  8,600 
tons  of  sawn  timber  have  been  exported  annually  to  Lower  Burma,  much 
of  this  probably  finding  its  way  to  Calcutta. 

Future  outturn.-— The  future  outturn  of  In  timber  is  quite  imp08« 
Bible  to  estimate,  as  it  will  depend  largely  on  the  steps  taken  to  reserve 
and  protect  Indaing  forests  and  to  bring  such  forests  under  systematic 
management ;  it  will  also  depend  to  a  great  extent  on  the  development 
of  for€«t  roads  and  other  means  of  communication.  Any  estimate  of 
the  future  possible  outturn  can  therefore  under  present  conditions  be  of 
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the  very  roughest  nature,  and  some  Divisional  Forest  Officers  have  hesi- 
tated to  form  any  estimate  at  alU  The  following  rough  estimates 
of  future  annual  outturn  have  been  furnished  by  certain  Divisional 
Officers : — 


Forest  Divliion. 

EitiiD«t»d  fatar*  mnoiul  oat- 
torn  of  In  Umber. 

BlXABKl. 

Upper  Chindwia    . 
Mjittba 

At  least  5,000  tons 
8,000  to  10,000  tons 

*iAll     available      for     export 
except  a  verj  small  quan- 
tity for  local  requirements. 

Mu      •         .         .         . 

8,000  tons 

1,600      toos      avaOable     for 
export. 

Katba 
Ruby  Minei 

20,000  tons           .         .^ 
12,000  tons.         .         J 

All  ayailable  for  export. 

Pyinmana    . 

4,000  ioiiB      . 

Only  1,000  tons  available  for 
export. 

Minbu,  Thayetmyo 

Quantity  very  bmall 

' 

Frome 

2,000  tons      • 

1,500      tons      available      for 
export. 

Zigoo 

1,000  tons      . 

About  760  toDsl  available  for 

export. 

Toungoo 

o»000ton8      . 

All  available  for  export. 

Shwegyin     •         •         • 

A  Urge  qnantity.    Esti* 
mate  difficult  to  form. 

AUran 

At  leait  6,000  logs  (uf 
8,000  tooB). 

!••••• 

ThauDgyin  ,       . 

SBtimate  difflonlt  to  form. 

Kdii 

W.  Salween          •        . 

^ 

B.  TefiBBbOrim 
Arakan 

Stnall     qnaDtity,     only 
y     sufficient   fdr  local  re- 
quirements. 

CbittagODg  . 

. 

Yaw    •         .         .         i 



Extraction  too  costly. 

btrRUBBK  IM  WOOD. 


il 


Voroit  DifitioD. 

tarn  of  In  timber. 

KiMABXf. 

Lower  Ghindwin   • 

Bhamo 

MyitkyiDa    . 

MandAlay    • 

Baesein 

Henzada 

Pegu  .... 

»>Not  reported. 

•••••• 

It  is  probable  that  the  total  annual  quantity  of  In  timber  available 
for  export  for  many  years  will  be  well  over  50,000  tons. 

13.  Cost  of  Delivery. 

The  estimated  cost^   including^  duty>  or  delivery  of  In  timber  at 
various  centres,  is  as  follows : — 


Place  of  deUvsrj. 

BatI  OV  DBUf  SBT. 

OlTliioiiffrom 
which  obtained. 

BucAin. 

In  the  round. 

Ck)nverted. 

' 

BIM  to  BIM  per 
ton. 

E17-.18pertoD. 

.    i 

Toongoo 

Prmne.  Myltthe    . 

^ 

Baofoon    .      • 

BI7          H    ». 

••  ••• 

ZigDn    .       .       • 

Mandalu.      P^. 
maoa. 

'Voll.o.b. 

B80 

BMyirtaB. 

Katha  .      .       . 
PyiaiMDa     .      . 

I 

»^-ft      ..    .• 

B»0  «  .. 

Shvegyin     .      . 
]lii,BabyMlD«   . 

' 

llandtiay   .       .       X 

B15          ..    u 

...... 

Katha  .       . 

Bjwatel^ 

fiJO          ,.    ., 



(»             *       • 

By  rail. 

MoalmelD      .       .       . 

815-81    ..    .. 

«... 

Weit  S  a  1  «r  e  e  D. 
Thaaugyio      and 
▲tann. 

irotf.o.b. 

Alon  ud  MonywA 

ft7-8       ..    „ 

••*«•* 

Upper     Ohiodwlo 
aodlfylttha. 

i2 
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Place  of  deUvery. 

BaTI    OV  9XIITXBT. 

PiTisioDB  from 
whieh  obtained. 

In  the  fonnd. 

CoDTerted. 

Tcdaahe       .       . 

Bf-B-O 

per  ton 

•  M*M 

J 

Oktwlo 

B8 

»»    »• 

VToongoo 

8wa.      Tbagaya      and 

fi6 

*•    »» 



) 

Thawattl  and  Shwemyo 

HIO-IB 

«*    •• 

Rao-30  per  ton. 

Pyinmaoa 

Pnme  .... 

SIO 

»$    •» 

Prome   . 

Kattalis     .       .       .^ 
Zigoo          •       •        •  1 
OyobiDgank                .  | 

mo 

••    •• 

••..«• 

Zigon    . 

Okpo  ...       J 

Nab«    .... 

RIO 

••    *• 

...... 

Katha   .       .       • 

Nyaunglebin 
Bbwfgyin 

:: 

ESS  per  ton. 
B50    .,    ., 

JBhwegylD    . 

Tbaton       .               .^ 

^ 

Kyaikto      •       .       • 
Sittang       .               .1 
Uninpale    .       .       .J 

fi21 

per  ton. 

fill    ..    ,. 

WeitPalween     . 

Dayinseik  .       .       .-^ 
Zematbwe  .       .       .' 

file 

•*    $» 

fi86    .,    .. 

Tay<v         .       .       .^ 
Mergoi       .               .> 

1 

fiSO   „    ^  (sqaarce) 

f.  0.  b. 

Sincaong     (itaport  of 
Sandoway). 

*••••• 

H«    ..    .. 

Arakan         .       . 

Silobar 



Rl-6^  per  cable  foot. 

Cbittogong   .       . 

14.  Uies  of  WoofL 

In  timber  is  largely  used  for  house-buildings  chiefly  for  waliingi  ilooiS 
ing;  rafterS;  and  indoor  work  generallj  :  it  is  not  so  suitable  for  boarding 
exposed  to  the  weather^  or  for  house  posts^  although  sometimes  used  for 
these  purposes.  It  is  also  used  for  boat-buildings  dug-out  canoes, 
planks  for  bulwarks  of  paddy  boats  in  Arakan,  oars,  helms,  carts, 
lales,  shafts,  yokes,  rough  articles  of  furniture  and  joinery,  boxes,  and 
cooperage.     Mr.  R.  £.  Marsden   mentions  that  it  has  been  used  by  the 
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Burma  Mines  Development  and  Agency  for  pit-props  in  coal  mining  in 
the  Chindwin^  and  gave  satisfaction^  more  so  than  Terminalia  tomentosa. 

For  purposes  where  great  strength  and  durability  are  required  the 
wood  is  not  suitable^  though  it  is  probable  that  if  antiseptieally  treated  to 
increase  its  durability  it  will  be  suitable  for  purposes  for  which  it  is  use- 
less in  its  natural  state.  Thus  for  railway  sleepers  and  paving  blocks  it 
is  unsuitable  in  its  natural  state^  but,  as  mentioned  above^  experiments 
are  now  in  progress  to  test  the  suitability  of  railway  sleepeers  of  In  wood 
treated  by  the  Powell  wood-process  and  also  with  Jodelite  preservative, 
and  if  the  results  of  these  tests  are  satisfactory  there  should  be  a  large 
field  for  the  utilization  of  the  wood  for  railway  sleepers  and  other  purposes 
for  which  it  is  not  used  at  present.  In  sleepers  treated  by  Haskin's 
process  have  proved  a  failure,  having  lasted  only  about  5  years. 

As  regards  In  paving  blocks  authentic  information  has  not  been 
obtained.  A  few  years  ago  they  were  reported  to  have  been  tried  and 
found  unsuitable^  but  the  Chief  Engineer  to  the  Rangoon  Municipality 
has  recently  informed  me  that  they  have  never  to  his  knowledge  been 
tried  in  Rangoon.  In  any  case  it  is  very  doubtful  if  the  wood  will  be 
found  durable  enough  unless  first  impregnated  with  some  antiseptic. 


15.  Minor  Products. 

The  tree  yields  a  clear  resin  (indwe)  used  for  caulking  boats,  and  a 
dark  thick  oleo-resin  used  for  torches.  The  lattor  is  obtained  by  cutting 
a  hollow  in  the  side  of  the  tree  and  applying  fire ;  the  oil  exuding  as  a 
result  of  the  heat  collects  in  the  hollow.  The  larger  trees  only  are  usually 
tapped.  The  leaves  are  used  for  thatching,  packing,  and  plates.  The 
seeds  are  eaten,  and  fetch  about  Rs.  3  a  basket  (F.J.  Branthwaite). 


16.  Development  of  Trade. 

There  is  room  for  considerable  development  of  trade  in  In  timber, 
particularly  if  the  construction  of  roads  and  other  communications  in 
Burma  is  pushed  on.  With  this  end  in  view  the  reservation  and  protec- 
tion of  Indaing  forest  is  a  very  necessary  measure. 

In  order  to  encourage  trade  in  this  timber  the  Burma  Government  in 
1898  addressed  the  leading  timber  firms  in  Burma  offering  concession 
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for  the  extraotion  of  In  timber  for  bond  fide  export  beyond  India.    These 
coneeesions  were : — 

(1)  The  grant  of  5000  tons  of  In  timber  free  of  royalty  daring  the 

first  year. 

(2)  The  grant  of  10^000  tons  at  half  royalty  for  the  next  five  years. 
(S)  A  guarantee  that  for  a  farther  period  of  4  years  the  rates  of 

royalty  would  not  be  enhanced. 

This  offer  was  renewed  in  1906,  but  up  to  date  it  has  not  resulted  in 
any  extensive  export  trade  in  the  wood,  one  reason  given  being  that  the 
freight  charges  on  timber  shipped  to  Europe  swallow  up  all  profits  when 
the  wood  comes  into  competition  with  cheaper  and  lighter  kinds. 
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(No  Synonyms) 

English  Name— Burma  Padauk. 

Localities — Upper  and  Lower  Burma. 


BURMA  PADAUK. 

(PTEROCARPUS  MACROCARPUS,  Kurz.) 
Natural  Order — Leguminoscc  (Papilionaccce). 

I.  Nomenclature. 

Considerable  vagueness  existed  regarding  the  correct  identfy 
of  the  species  of  tree  yielding  the  timber  known  as  Padauk  until 
Prain  undertook  the  examination  of  the  genus  Pterocarpus  as 
represented  in  India,  and  published,  in  1900,  his  *' Report  on  the 
Indian  Species  of  Pterocarpus  ".  He  has  in  this  report  set  at  rest 
certain  misapprehensions  regarding  the  origin  of  Padauk  timber, 
and  has  established  the  fact  that  there  are  no  fewer  than  three 
separate  species  of  trees  popularly  known  as  *'  Padauk  ".  These  are 
as  follows :  — 

(1)  Pterocarpus   dalbergioides,    Roxb.       Andaman    Padauk, 

or  Andaman  Redwood.  Found  only  in  the  Andaman 
Islands,  and  not  in  Burma. 

(2)  Pterocarpus     indicus,     Willd.     This  is  the  *'  Padauk  " 

tree  commonly  planted  along  roadsides  in  Rangoon 
and  other  towns  in  Burma.  As  far  as  present  evi- 
dence goes  the  tree  is  not  indigenous  in  Burma,  but 
has  been  introduced  from  the  Malay  Archipelago. 
In  Burma,  therefore,  it  is  of  no  importance  as  a 
timber  tree,  being  confined  to  gardens  and  roadsides. 

(3)  Pterocarpus  macrocarpus ,  Kurz.     This  is  the  true  forest 

'^  Padauk  "  tree  of  Burma  and  is  the  subject  of  the 
present  pamphlet.  It  is  found  in  Upper  Burma, 
Tenasserim,  and  in  the  Prome  and  Thayetmyo  Dis- 
tricts of  Pegu;  it  is  essentially  a  tree  of  the  forests, 
and  is  undoubtedly  the  Padauk  tree  referred  to  by 
Brandis,  Kurz  and  others  in  their  writings  descriptive 
of  the  Burm(^   forests  c^nd  referred  to  below. 
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This  true  Burma  Padauk  tree  is  not  planted  on  roadsides  or  in 
gardens,  and  hence  to  the  dweller  in  towns  it  is  unknown,  although 
it,  and  not  the  Andaman  or  the  introduced  Malayan  Padauk  trees, 
is  the  original  Padauk  of  the  Burman,  the  other  two  having  been 
subsequently  christened  Padauk  owing  to  family  resemblance. 

a.  Vernacular  Names. 

The  Burmese  name  of  the  tree  is  Padauk,  but  it  also  goes  under 
the  name  of  Padauk-ni  (Red  Padauk),  Padauk-pyu  (White  Padauk), 
Padauk'Wa  (Yellow  Padauk),  Padauk-sat  (Padauk  of  mixed  colour), 
and  Padauk-nyo  (Brown  Padauk).  These  are,  as  Prain  has  explain- 
ed, all  botanically  identical. 

It  should  be  noted  that  the  Burmese  name  Padauk  is  also  given 
to  Pterocarpus  dalbergioides,  Roxb.  and  P,  indicus,  Willd.  A 
specimen  marked  Padauk-po  (Male  Padauk),  from  the  Lower  Chind- 
win  has  been  named  by  Prain  Dalbergia  obtusifolia*  [this  is  D. 
glauca,  Kurz.  (not  of  Wall.)],  and  another  specimen  from  the  Ten- 
nasserim  River  marked  Pyin  Padauk  was  determined  by  him  as 
belonging  to  the  genus  Pahudia.f 

3.  Distribution. 

Qeneral  Distribution. — The  map  accompanying  this  pamphlet 
shows  in  a  general  way  the  distribution  of  the  Burma  Padauk  tree 
as  far  as  our  present  knowledge  goes.  It  is  possible,  however,  tha- 
its  range  may  be  somewhat  wider  than  is  represented  on  the  map, 
particularly  in  the  hills  bordering  the  Shan  States  and  in  those 
States  themselves. 

As  far  as  we  know  at  present  the  Northern  limit  is  about  the 
24th  parallel  of  latitude,  in  the  Bhamo,  Ruby  Mines,  Katha  and 
Mu  Forest  Divisions.  Possibly  it  may  extend  in  the  Chindwin 
drainage  further  north  than  is  shown  in  the  map,  but  it  will  require 
further  investigation  before  this  point  is  settled. 

The  Southern  limit  is  in  the  South  Tenasserim  Forest  Division, 
bul  the  precise  locality  has  not  yet  been  determined.  Prain  notes 
authentic  specimens  from  (1)  Tavoy-Mergui  Range  (without  pre- 
cise locality),  and  (2)  Palow  Township,  Tavoy. 


♦  Journal  of  the  Asiatic  Society  of  Benc:al,  Vol.  70,  page  42. 
t  Indian  Forester,  Vol.  XXVI,  page  310. 
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The  Eastern  limit,  so  far  as  Burma  is  concerned,  is  the  eastern 
boundary  of  Tenasserim  and  a  locality  in  the  Mongpan  State  of  the 
Southern  Shan  States  lying  east  of  the  Salween  River  and  near  the 
Siamese  boundary.  This  locality,  the  precise  name  of  which  is  not 
known,  was  marked  on  the  map  by  Mr.  Jenkins,  Extra  Assistant 
Conservator  of  Forests. 

The  Western  limit  is  on  the  eastern  slopes  of  the  Arakan  Yoma 
and  the  Chin  Hills  in  Fakokku  District. 

Distribution  in  Special  Localities. — As  far  as  the  distribution 
of  the  tree  in  various  localities  is  concerned,  the  following  infor- 
mation is  available:  — 

Bhamo  Forest  Division. — Padauk  is  rare.  Mr.  G.  E.  S.  Cubitt 
states  that  in  the  Bhamo  subdivision  it  occurs  at  the  upper  end  of 
the  Sinkan  Valley  in  small  groups  in  open  level  country  at  an  alti- 
tude of  about  600  feet.  Mr.  P.  E.  Plunkett  mentions  that  in  the 
Shwegu  subdivision  it  occurs  only  in  the  Setkala  Reserve. 

Katha  Forest  Division. — Mr.  W.  T.  T.  McHarg  states  that  it 
occurs  in  limited  quantity  to  the  south  of  the  Division. 

Mu  Forest  Division. — Mr.  R.  M.  Kavanagh  reports  that  it 
is  fairly  abundant  in  the  Kanbalu,  Wuntho,  and  Kyunhla  Ranges, 
at  an  altitude  of  about  800  to  1,000  feet.  In  the  Kanbalu  Range, 
which  is  very  dry,  the  tree  is  of  small  size  ;  in  the  Wuntho  and 
Kyunhla  Ranges,  which  are  moister,  it  attains  larger  dimensions. 

In  the  Chindwin  drainage  Padauk  occurs  in  the  Myittha  and 
Lower  Chindwin  Divisions,  and  has  not  hitherto  been  reported  from 
the  Upper  Chindwin  Division.  In  the  Myittha  Division  Mr.  D.  H. 
Allan  reports  that  it  is  found  west  of  the  Chindwin  River  in  the 
Mingin  and  Maukkadaw  Ranges,  and  a  little  occurs  east  of  the 
Chindwin  near  Maukkadaw*  It  is,  he  says,  nowhere  very  plentiful, 
being  found  in  patches. 

In  the  Ruby  Mines  Division  Padauk  is  found,  according  to  Mr, 
H.  L.  P.  Walsh,  throughout  the  Division  at  altitudes  below  2,000 
feet,  and  often  attains  a  large  size.  The  actual  Padauk-bearing 
areas,  however,  are  somewhat  scattered. 

In  the  Mandalay  Division  Padauk  is  found  in  the  Madaya 
Forests,  where  it  grows  to  a  large  size,  and  is  sometimes  very  plen- 
tiful, as  on  the  dry  hills  round  Zagabin  on  the  Madyaa  river.  It 
is  found  on  the  Shan  Hills  skirting  the  east  of  the  Mandalay, 
Kyaukse  and  Meiktila  Districts,  in  stunted  form  where  the  soil  is 
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very  barren  and  the  locality  very  dry,  and  of  fair  though  not  very 
large  dimensions  in  the  inner  hills  near  Pyinyaung  and  Tebokson 
on  the  Thazi-Taunggyi  road,  where  it  is  common. 

In  the  Yaw  Division  Padauk  is  found  on  the  hills  to  the  west. 
One  of  Prain's  identified  specimens  was  collected  at  (or  near) 
Baw  Myo  in  the  Chin  Hills,  and  another  at  Gangaw. 

In  the  Minbu  and  Thayetmyo  Divisions  Padauk  occurs  on  tlie 
eastern  slopes  of  the  Arakan  Toma  and  the  western  slopes  of  the 
Pegu  Toma. 

In  the  Thayetmyo  Division  Mr.  C.  H.  Philipp  reports  that  it 
is  sparsely  scattered  over  the  Sinbaungwe  and  Kama  Ranges, 
generally  sparsely  distributed  in  the  Myede  Range  except  in  a  few 
parts  where  it  is  numerous,  and  in  the  Minhla  Range  fairly 
numerous  in  the  Myaukbet. Circle,  elsewhere  scattered. 

In  the  Pegu  Yoma  Padauk  starts  from  the  northern  extremity 
of  the  range  and  occurs  in  varying  quantity  throughout  the  Pegu 
Toma  forests  both  on  the  Irrawaddy  and  on  the  Sittang  side  as  far 
3outh  as  the  Prome  Division  on  the  west  and  the  Shwegyin  Division 
on  the  east.  It  has  never  been  found  in  the  Zigon,  Tharrawaddy, 
Rangoon  and  Pegu  Divisions,  while  in  the  Pegu  Toma  forests  of 
the  Shwegyin  Division  Mr.  H.  W.  A.  Watson  notes  having 
observed  one  solitary  tree  in  the  Nyaunglebin  Working  Circle.  In 
the  Toungoo  Division j  the  southernmost  limit  of  Padauk  in  any 
quantity  in  the  Pegu  Toma  forests  may  be  said  to  be  the  Saing 
Working  Circle,  where  the  tree  occurs  in  fair  quantity.  South  of 
this  it  is  rare,  but  it  actually  occurs  in  the  Pyuchaung  Reserve, 
near  the  south  of  the  Division,  where  Mr.  Watson  notes  that  a 
solitary  tree  was  observed  in  Compartment  10.  It  is  reported  as 
existing,  but  rare,  in  the  West  Swa,  Sabyin  and  Lonyan  Reserves, 
but  is  not  reported  in  the  Kabaung,  Bondaung  and  Pyu-kun 
Reserves. 

On  the  Prome  side  of  the  Pegu  Toma,  Padauk  reaches  its 
southernmost  limit  in  the  South  Nawin  Reserve,  where,  however, 
only  three  Padauk  trees  have  been  observed. 

In  the  Pegu  Toma,  as  far  as  is  shown  by  enumerations  hitherto 
carried  out,  Padauk  is  most  numerous  in  the  Sinthe  Reserve,  the 
most  northerly  and  the  driest  of  the  Pyinmana  reserves. 

In  Tenasserim  Padauk  has  a  fairly  wide  distribution,  and  it 
is  probable  that  it  extends  further  than   is  shown  on  the  map. 
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Brandis,  in  his  Report  on  the  Attaran  forests,  1860,  states  that  it  is 
abundant  in  the  Teak  localities  on  the  eastern  feeders  of  the  Sittang 
River,  as  well  as  in  the  Salween,  Thaungyin  and  Attaran  forests. 

In  the  Shwegyin  Division,  east  of  the  Sittang,  Mr.  H.  S.  Ker- 
Edie  remarks  that  Padauk  is  found  in  the  Kyaukkyi  Range  along 
the  low-lying  hills  and  surrounding  dry  deciduous  forests. 

In  the  Thaungyin  Division  it  is  reported  to  be  not  at  all  uncom- 
mon in  the  Thaungyin  forests,  being  perhaps  more  plentiful  in  the 
Fpper  Thaungyin.  West  of  the  Dawna  Range  it  is  scarce.  In  the 
Myapadaing  Circle  there  is  a  certain  amount  of  it,  but  no  regular 
survey  of  the  forest  has  been  made  to  ascertain  how  much  there  is. 

In  the  Ataran  Division  it  is  stated  to  occur  in  small  quantities  in 
mixed  deciduous  forests  and  evergreen,  on  both  plain  and  hill 
forests.  This  does  not  correspond  with  Brandis'  statement  that  it 
is  abundant  in  these  forests,  but  it  is  possible  that  it  may  have  been 
cut  out  to  some  extent  since  his  time. 

As  regards  the  Salween  drainage  we  have  Brandis'  statement 
that  it  was  abundant  there  in  1860,  but  as  far  as  can  be  ascertained 
at  present,  it  is  not  very  abundant,  though  fairly  well  distributed. 

In  South  Tenasserim  the  tree  has  been  recorded,  and  identified 
by  Prain,  from  the  Tavoy-Mergui  Range  and  the  Palaw  Township. 
The  Divisional  Forest  Officer  notes  that  it  is  found  in  the  northern 
portions  of  the  Tavoy  District,  and  that  it  is  not  plentiful. 


4.  Locality »  Climate,  Qeoloj^y  and  Soil. 

Locality  and  Climate. — The  Padauk  tree  of  Burma  is  usually 
found  on  undulating  to  hilly  country  up  to  2,500  feet  elevation.  It 
occurs  in  localities  with  a  rainfall  of  under  35"  to  over  100",  but 
seems  to  thrive  best  with  a  rainfall  of  about  50"  to  100". 

The  maximum  and  minimum  temperatures  recorded  in  areas 
where  it  is  found  are  about  110^  and  45^;  it  is  probably  found  in 
localities  with  a  lower  minimum  temperature,  but  is  not  known  to 
occur  in  areas  subject  to  frost. 

Geology  and  soil. — Padauk  is  found  on  a  variety  of  geological 
formations. 

In  the  Ruby  Mines  Forest  Division  it  is  found  on  gneissic  rock, 
and  occasionally  on  limestone,  soft  sandstone  and  shale,  the  result- 
ing soils  varying  from  a  deep  rich   red  clay  or  clayey  loam  of 
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lighter  colour  to  a  loamy  sand ;  Padauk  here  grows  to  a  large  size 
(over  8  feet  girth)  only  on  the  more  sandy  soils,  especially  in  depres- 
sions between  tracts  of  semi-indain g*  forest. 

Such  large-sized  trees  on  sandy  soil,  however,  are  usually  un- 
sound ;  well-drained  loamy  soil  produces  smaller  timber,  but  the 
trees  are  sounder  than  those  growing  on  very  sandy  soil. 

In  the  Ziaing  and  Mehaw  Reserves,  east  of  the  Sittang  River  in 
the  Pylnmana  Forest  Division,  Mr.  F.  H.  Todd  reports  that  the  hills 
are  very  steep,  and  are  formed  of  gneiss  and  porphyritic  granite 
with  laterite  here  and  there  ;  the  soil  is  a  very  sandy  loam  on  the 
lower  parts,  capped  with  laterite,  covered  with  induing  forest,  on 
the  top  ;  Padauk  is  found  chiefly  along  the  foot  of  the  hills  in  the 
sandy  loam,  occurring  in  patches  in  rich  teak  forest.  Further 
south,  in  the  Toungoo  Division,  Padauk  is  found  east  of  the  Sittang 
in  a  coarse  sandy  loam  on  metamorphic  rock  of  granitoid  or  schis- 
tose character  in  country  which  is  more  or  less  hilly,  but  not  very 
steep. 

In  the  Pegu  Yovm  Padauk  is  found  on  sandstone,  sometimes 
with  interbedded  strata  of  shale  and  clay,  and  occasional  tracts  of 
laterite,  up  to  about  1,000  feet  elevation.  The  country  is  a  mass 
of  low  hills  and  the  Padauk  chiefly  occupies  the  upper  and  drier 
slopes,  thriving  particularly  on  sandy  loam;  it  is  absent  in  the 
moister  valleys. 

In  the  Lower  Chindwin  Division  Padauk  occurs  in  hilly  coun- 
try, the  hills  rising  to  2,600  feet;  the  chief  rock  is  sandstone  and 
the  soil  usually  a  sandy  loam.  In  the  Myitiha  Division,  further 
north,  the  tree  is  found  in  the  Chindwin  drainage  from  river  level 
to  about  2,000  feet  elevation,  in  hilly  country. 

In  the  AraJcan  Yoina  Padauk  ascends  the  eastern  slopes  in  the 
Minbu  District,  according  to  Mr.  R.  Mcintosh,  to  about  2,000  feet. 
The  rock  is  chiefly  sandstone  and  shale. 

5.  Type  of  Forest. 

The  Padauk  tree  of  Burma  is  found  most  typically  in  the  drier 
types  of  upper  mixed  forest,  being  often  found  mixed  with  teak. 
It  also  occurs  in  Indaing  forest,  associated  with  PentacTne  suavis, 
Shorea  ohtusa,  Dipfcrocarpus  tuherculatus ,  etc.     It  is  to  be  found 

•  Forest  tho  characteristic  trees  in  which  are  In  (Dipterocarp^*  tuber culatiu),  Thitya 
(Bhorea  obiusa)  and  Ingyin  (Penlacme  suavU). 
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in  stunted  form  in  some  of  the  poorer  types  of  mixed  forest  in  the 
dry  zone  of  Upper  Burma,  along  with  Tectona  Hamiltoniaiia,  for 
example  on  the  dry  ghats  where  the  railway  from  Mandalay  to 
Maymyo  ascends  by  zig-zags.  The  tree  does  not  form  pure  forests, 
but  is  found  scattered  by  single  trees  or  in  groups.  In  the  Bhamo 
Division  it  grows  at  an  elevation  of  about  600  feet  in  dry  forest  ')f 
a  somewhat  poor  type,  mixed  with  a  poor  class  of  teak,  with  in 
(Dipterocarpus  tuberculatus ) ,  ingyin  (PentacTne  suavis),  kanyin 
(Dipterocarpus  alatus),  taukkyan  (Terminalia  tovientosa),  etc.. 
and  tin  bamboo  (Cephalostachyum  pergracile). 

In  the  Chindwin  drainage  it  is  found  in  both  indaing  and  ordi- 
nary mixed  forest.  In  the  Mu  Division  it  occurs  in  fairly  largo 
quantities  at  altitudes  varying  from  800  to  1,000  feet,  both  in  the 
dry  zone  in  the  Kanbalu  Range  (rainfall  33  inches)  and  in  moister 
forest  with  a  rainfall  of  50  to  70  inches ;  in  the  former  the  trees  do 
not  attain  a  large  size. 

As  regards  the  Ruby  Mines  Division,  which  perhaps  contains 

the  best  Padauk  forests  in  Burma,  Mr.  H.  L.  P.  Walsh,  Deputy 

Conservator  of  Forests,  furnishes  the  following  interesting  note:  — 

"  The  tree  occurs  throughout  the  district  at  altitudes  below 

2,000   feet:    in   exploitable   size   and   abundance   it   is 

found: — 

(a)  in  the  Irrawaddy  drainage  in  dry  mixed  bamboo 

forest  (DendrocalaTnus  strictus),  which  either 
forms  a  type  of  itself  or  intrudes  along  water- 
courses in  the  *  Indaing '  type  in  lateritic 
tracts.  The  important  dry  mixed  bamboo 
forests  occur  as  a  belt  running  between  the 
Indaing  forest  near  the  Irrawaddy  river  and  the 
mixed  teak  forest  which  covers  the  hill  slopes 
forming  the  Irrawaddy- Shweli  watershed.  The 
belt  varies  considerably  in  width,  and  is  at  an 
average  altitude  of  700  feet,  and  an  average 
distance  of  8  miles  from  the  Irrawaddy.  It  is 
tapped  by  easily  graded  cold  weather  cart-roads, 
of  a  rough  but  sufficiently  useful  character. 

[b)  In  the  Shweli  drainage  on  the  left  bank  20  miles 

above  the  mouth  of  that  river,  in  similar  dry 
bamboo  forest :   but  elsewhere  in  this  drainage 
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the  tree  is  a  regular  component  of  the  moist 
mixed  bamboo  forest,  being  of  best  growth  in 
the  drier  parts  of  the  tinwa  (Cephalostachyum 
2)ergracile)    with   thanatwa    {Bambusa    Oliveri) 
bamboo  forests  on  somewhat  lighter  soils.     In 
the  moistest  forests  and  on  the  stiffer  clay-loam 
soils  the  tree,  though  found     regularly,  is  not 
often  found  above  6  or  7  feet  in  girth,  but  is 
remarkably  sound.     The  tree  is  most  plentiful 
on  all  slopes  at  altitudes  of  700  to  900  feet 
within  10  miles  of  the  Shweli  river.     As  a  rule, 
in  the  Ruby  Mines  District,  large  growth  de- 
notes sandy  soil  and  unsoundness  in  the  timber : 
moderate  growth   denotes  well   drained  loamy 
soil  and  sound  timber :   slender  growth  denotes 
a  heavy  and  unsuitable  soil. 
Nearly  all  the  stock  consisting  of  overmature  trees,  the  effect 
of  soils  on  the  growth  of  the  tree     in  its  intermediate 
stages  cannot  easily  be  recognized  ;  it  is  possible  that  if 
felled  before  overmaturity  the     tree  grown  fast  on  a 
sandy  soil  is  financially  the  best." 
The  late  Mr.  C.  W.  A.  Bruce,  in  his  Working  Plan  for  Padauk 
in  the  Myadaung  and  Thabeitkyin  Ranges  of  the  Ruby  Mines  Divi- 
sion, says  *'the  Padauk  tree  is  found  mixed  with  Myinwa  {Den- 
drocalajnus  strictus)  along  water  channels  in  the  indaing  and  wher- 
ever the  laterite  soil  gives  way  to  richer  soil.     As  the  whole  area 
is  practically  indaing  bounded  on  the  east  by  ordinary  deciduous 
teak  forest,  the  Padauk  is  very  much  scattered  ;  practically  the 
area  is  indaing  veined  with  Padauk  and  bamboo,  while  to  the  east 
the  Padauk  forms  a  narrow  belt  before  the  forest  finally  merges 
into  teak  forest.'* 

In  Katliu  Division  the  tree  occurs  sparsely  on  undulating  or 
hilly  ground.  In  the  Feya  Yoma  Padauk  is  found  in  the  drier 
types  of  upper  mixed  forest  and  also  in  indaing  forest.  In  the  upper 
mixed  forests  it  is  often  found  mixed  with  teak,  the  characteristic 
bamboos  being  tin  (Cephalostachyum  pergracile),  hyathaung  {Bam- 
husa  polymorpha) ,  myin  [Dendrocalavius  strictus),  wapyu  or  wanwe 
(Oxyvenanthera  albocilata)   and   thaik  [Bambusa  tulda). 

It  is  a  striking  fact  that  some  of  the  working-plans  sample-plots 
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Richest  in  Padauk  are  characterized  bj  an  abundant  growth  of  the 
bamboo  Oxytenanthera  albociliata;  this  bamboo,  as  well  as  Padauk, 
appears  to  thrive  well  on  a  sandy  soil. 

Towards  the  northern  extremity  of  the  Pegu  Yoma,  where  the 
forest  becomes  too  dry  for  teak,  for  example  in  parts  of  the  Sinthe 
Reserve  in  the  Pyinmana  Division,  Padauk  still  persists,  mixed 
with  such  dry-zone  species  as  cutch  (Acacia  Catechu)  and  dahat 
[Tectona  Hamiltoniana),  In  the  very  moist  classes  of  Pegu  Toma 
forests  the  tree  is  entirely  absent.  In  the  Pegu  Yoma  a  common 
state  of  affairs  is  to  find  teak  mixed  with  Padauk  on  the  upper  parts 
of  the  ridges  and  spurs,  and  teak  mixed  with  pyinkado  [Xylia  dola- 
briforniis)  on  the  lower  and  damper  slopes  and  depressions. 

In  the  Mandalay  Division  Padauk  is  associated  in  the  Madaya 
drainage  with  teak  and  thanawa  bamboo  (Thyrsostachys  Oliveri)^ 
and  extends  into  drier  forest  where  the  characteristic  bamboo  is 
Dendrocalamus  strictvs.  It  is  found  in  stunted  form  on  the  outer 
dry  hills  fringing  the  Mandalay  plain.  Further  south,  in  the  hilly 
country  to  the  east  of  the  Meiktila  District  and  bordering  on  the 
Southern  Shan  States,  it  is  found  in  rather  dry  forest. 

In  the  Skwegyin  Division  Padauk  is  found  sparsely  scattered 
in  dry  deciduous  forr  st  along  low  hills  east  of  the  Sittang  river. 
In  the  Ataran  and  South  Tenasserim  Divisions  it  is  said  to  occur 
both  in  plains  and  in  hill  forests  and  to  be  found  in  evergreen  as 
well  as  in  deciduous  forest  ;  this  is  contrary  to  its  habit  in  Upper 
Burma. 

6.  Density  of  Stock. 

The  Padauk  tree  seldom  if  ever  approaches  gregariousness 
over  any  extent  of  area,  and  as  compared  with  teak,  pyinkado,  and 
certain  other  well-known  species,  it  forms  as  a  rule  but  a  very 
small  proportion  of  the  growing  stock  of  the  mixed  forests  in  which 
it  occurs.  Working-plans  figures  are  unfortunately  not  yet  avail- 
able for  the  forests  of  the  Salween,  Ataran,  and  Thaungyin  drain- 
ages, or  for  the  South  Tenasserim  Padauk  areas,  or  for  those  of  the 
Chindwin  drainage,  but  in  the  two  tables  given  below  will  be 
found  the  results  of  enumerations  in  some  of  the  Padauk-bearing 
forests  of  Pyinmana,  Toungoo,  Thayetmyo,  Prome,  and  the  Ruby 
Mines.  These  figures  show  that  in  most  of  the  reserves  the  number 
of  sound  Padauk  trees  of  3  feet  girth  and  over  varies  from  20  to  30 
per  100  acres,  and  that  Padauk  seldom  forms  more  than  1 J  per  cent. 


10  B^RUA 


(ADAOK. 


of  the  growing  stock.  Of  the  reserves  hitherto  enumerated  the 
Sinthe  reserve  in  the  Pyinmana  Division,  consisting  of  dry  mixed 
forest,  contains  a  much  greater  proportion  of  Padauk  than  any 
other.  By  far  the  richest  sample-plot  yet  enumerated,  however, 
occurs  in  the  Saing  Working  Circle  of  the  Toungoo  Division,  which 
over  an  area  of  47  acres  contains  over  10  Padauk  trees,  3  feet  in 
girth  and  over,  to  the  acre.  Strange  to  say,  this  abnormally  rich 
sample-plot  is  situated  not  far  from  the  southern  limit  of  Padauk 
on  the  eastern  slopes  of  the  Pegu  Toma. 

Brandis,  in  his  Report  on  the  Attaran  Forests,  1860,  states  with 
regard  to  the  forests  of  Tenasserim,  *'  In  some  parts  the  prevailing 
trees  in  the  forest  are  Padauk  and  Teak."  Thus  in  the  lower  por- 
tion of  the  Kaymapjoo  forest  on  the  Upper  Salween,  there  were 
found  on  an  area  of  0*36  square  miles — 

Teak  trees  in  girth  above  3  cabits 147 

Padauk  trees 317 

The  following  table  gives  the  results  of  enumerations  of  Padauk 
in  connection  with  the  preparation  of  working-plans  for  various 
reserved  forests  in  Burma  :  — 


ESTIMATE  OF  NUMBER  OF  PADAUK 
TREES  PER  100  ACRES  IN  VARIOUS 
LOCALITIES. 
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Estimate  of  number  of  Padauk  trees 


Forest  DiyUioD. 


ESTIMATKD  NUMBER  OF  BOUND  PADAUK 

TBBB8  8'   AND  OVER  IN  OIBTH   OYEB 

WHOI.E   BBBBBVE. 


Name  of  Reiser  re. 


Pyinmana 


Sinthe 


Total  prodac- 
tive  area  of 

reBorve  in 
acres  (i.e.,  area 

for  which 
stock  has  been 

estimated). 


C6,483 


Total  number 

estimated  nam- 

ber  of  trees  in 

reserve. 


(1)  46,684 


Pozann^dann^r 


44,022 


Tanngnyo 


6i,729 


Ngalaik 


77.583 


Estimated 

number  of 

trees  per  100 

acres. 


70 


(5)11,604 


(5)  14,41S 


(7)  19,000 


22 


21 


24 
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per  100  acres  in  various  localities. 


IS 


NOMBEB  OF  SOUND  PADAUK 

TBBS8   S'  AND  OVEB  IN  OIBTH 

SNOMXBATBD  IN  THK  8AMPLK- 

FLOT8   BI0HB8T  IN   PADAUK. 


Area  of 
R»mple-plot 


55-2 
52-4 


Total  nam-    Nnmber 

ber  of  trees  '   of  trees 

in  sample-  |    per  100 

plot.  acres. 


232 

(2)  IM 


15*3 


(4)68 


53*9 


ifi)  115 


{8)  100-5 
(P)  f  9-6 


84 


420 

870 


444 


213 


82 


Bbmabks. 


Author  of  Work- 
ing Plan. 


£.     S. 


'  I 


Near  Northern  eitremity  of  Fegn    Mr.  F.  Linnell. 

Toma.    Sitnated  within  the  dry 

zone.     Rainfall  abont  45".    Tern-  , 

perature  48°  to  109°  F.  Forest 

mnch  drier  than  in  the  other  re- 
serves of  Pyinmana  Division,  and  ' 

contains  poorer    teak   and   less 

l>yinkado.      Where    padank    is  ' 

most    plentiful    the   prevailing 

bamboo  is  my  in. 
(i)  Of  these  abunt  500  are  over  T 

girth  and  2,500  are  6'— 7'  in  girth. 
(2)  Of  these  1  is  over  T,  9  are  ' 

6'- 7',    and    184    are    3'— 6'   in, 

girth.  I 

In     Pegrn   Yoma.    Padauk     most    Mr.    O. 

abnndant    in  dry  mix*  d  forest      Cubitt* 

with  myinwa  as  principal  bam- 
boo,     and     kyaihaungMoa     and  | 

thaikwa  next  in  abundance.  , 

{3)  Of  thobe  1,807  are  6'  and  over, 

and  9,797  are  8'— 6'  in  girth 
{4)  Of  these   16  are  6'  and  over, 

and  52  are  3'— 6'  in  girth. 
Forest        very    dry :       bamboos 

chiefly     myttitca,     with     some 

thaihwa  and  'kyaihaungwa. 
In  Pegu   Yoma.  Padsnk  nowhere    Mr.  C.  W.   Dove- 
very  plentiful,  but  fairly  evenly  ;    ton. 

distributed  over  the  area-    Bam- 
boos    chiefly      myinwi       and 

kyaihaungwa,    with     a     certain 

amount  of  t intra  and  wanvji, 

(5)  Of  these  1,744  are  &  and  over,  j 
and  12.674  are  3'— 6'  in  girth. 

(6)  Of  these  11   are  &  and  over^ ' 
and  104  are  3'-  6'  in  girth. 

In  Pegu  Toma  .  Mr.     G. 

(7)  Of  these  4,000  are  6'  and  over,      Onbitt. 
7.000  are  4^'-6',  and   8,000  are 
8'-4V. 

(9)  Chief  bamboos   kyat\aungwa 

and   iinvoat   with    mytntoa     on 

ridges  :  rich  in  teak. 
(9)  Chief  bamboos  kyathaungwa^ 

myinwa^   voanwe  and   ihaiivoa  : 

fairly  rich  in  teak. 


£.     9. 
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Estimate  of  number  of  Padauk  trees 


ESTTMATSD  N0MBSB  OF  SOUND  PADAUK 

TBVB8  8'  AND  OVBB  IN  OlBTH  OVBB 

WHOLB   BB8IBVB. 


Fofost  Division.  '        Name  of  Reierre. 


Pyinmana  - 
contd. 


,  Total  prodno- 

!J!?J!f«J?'     Total  number 
J^^  ^  estimated  nam- 

r^r^whioh^l  ^^l^-» 
itookhaabeen        '^■**^ 
'    estimated).  ' 


TanAQngmyin,  KtAng  and 
Palwe. 


YAnbin 


119.255 


73,252 


Tounfifoo 


Miiibyin 


Teni 


117,183 


37^25 


Ziaingr  and  Mehaw 


12.262 


Saing  Working  Cir<ae      .  I      (108,384 


15,171 


Estimated 

namber  of 

trees  per  100 


M46 


9.231 


8.734 


3,125 


33,724 


18 


23 


25 


31 
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per  100  acres  in  various  localities — contd. 
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KUMBBB  OF  SOUND  PAOAUK 
TBBBS  3'  AMD  OVBB  IN  OIBTH 
SNUMBBATSD   IN   THB  SAMPLE- 
PLOTS  BICHB8T   IN   PADAUK. 


Area   of 

(ample -plot 

inaorsB. 


UO)  78-6 


{11)66 


(72)63 


101-6 


47 


Total  num- 
ber of  trees 
in  sample- 
plot. 


59 


31 


72 


a^)343 


(14)502 


Number 

of  trees 

per  100 

acres. 


80 


47 


lU 


565 


203 


1,068 


BSMAKKS. 


In  Pegu  Yoma.  Padauk  scattered 
throughout  the  area  except  in 
very  moist  localities  containing 
canes  and  evergreen,  in  which 
also  teak  is  scarce  or  absent. 

{10)  Teak  and  vyifikado  fairly 
plentiful ;  cnief  bamboos 
kyathaungwa  and  tinioa. 

In  Pegu  loma.  Forest  generally 
of  a  moister  natare  than  the  first 
f oar  reserves  above.  Prevailing 
bamboos  kyathaungwa  and  tinwa. 
Rich  in  pyinhado. 

(11)  Padauk  on  the  ridges  and 
spurs  mixed  with  pyinkadOf  on 
sandy  loam.  Absent  on  flat 
ground. 

In  Pegu  Yoma.  Forest  similar  to 
that  of  the  YAnbin. 

{12)  Forest  fairly  drv>  soil  sandy 
loam  :  teak  pleotifnl,  with  excel- 
lent reprodaction.  Bamboos 
kyathaungwa  t  tinwa  and  much 
wanwi. 

In  Pegu  Yoma.  Areas  containing 
no  padauk  are  usually  very 
moist  with  large  kyathaungwa 
bamboos,  and  tending  to  ever- 
green with  canes  in  the  valleys. 

{13)  This  sample-plot  is  abnor- 
mally rich  in  padauk,  the  number 
not  being  approached  by  that  in 
any  other  sample-plot  in  the 
reserve;  the  forest  in  this 
sample-plot  is  dry,  with  teijc 
plentiful^  and  wanwe  the 
prevailing^  bamboo. 

East  of  8ittang  river.  Padauk 
on  sandy  loam  along  the  foot  of  a 
range  of  steep  hills,  in  patches 
with  rich  teak. 

Pegu  Yoma 

{li)  In  this  rich  sample-plot  the 
soil  is  sandy  loam  and  the  chief 
bamboos  wapyu  {wanwi  of  Pyin- 
mana)  and  kyathaungwa,  with 
tinwa  and  thaikwa  less  abundant 


Author  of  Work- 
ing Plan. 


Mr.  C.  W.  Dove- 
ton. 


Mr.  R.  S.  Troup. 


Mr.  S.  Carr. 


Mr.  S.  Carr. 


Mr.  P.  H.  Todd. 


Mr  F.  J.  I  ranth- 
wuite. 
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Estimate  of  number  of  Padauk  treei 


Estimated  numbbb  of  sound  padauk 

tbsxb  3'  and  ovir  in  oibth  oybb 

wbolb  bb8bbtb. 

Forest  Diviaion. 

Name  of  BeBerve. 

Total  pro- 

dnctiye  area 

of  reserye 

in  acres  {i.e., 

area  for  wbioh 

atookhas 

been  eati- 

inated). 

25,432 

Total  number 

estimated 

number  of  trees 

in  reserye. 

Estimated 

number  of 

trees  per  100 

acres. 

Toungoo    . 

Kyankmaain     . 

212 

1 

»» 

Qwelhe    .... 

30371 

8,552 

28 

Thayetmyo 

E.    Yotna,    SatRUva   and 
Tindaw. 

85,346 

17,123 

•20 

Prome 

North  Nawln   . 

38,2C8 

2,596 

7 

.        . 

Middle  Nawin 

29,855 

1,322 

4 

. 

Channgzank     . 

34,552 

4,197 

12 

Baby  Mines      . 

Mainfjtha,        Knnchannjir 
and  Nanme. 

224,063 

34.430 

15 

»» 

Nanh  in,     Nampaw     and 
Sublk. 

92,396 

27,615 

SO 

Lower  Chindwin 

Sindon     .... 

8,640 

{17)  5,760 

67 

BURMA   PADAUK. 

per  100  acres  in  various  localities-- eoncld. 
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I^UMBSB  or  SOpND  PADAUK 

TBBSS  3'  AND  OYEB  IN  OIBTH 

SNUMSBATSD     IN     THB  SAMPLE* 

PLOTS  BICHS8T  IN  PADAUK. 


Area  of 
sample-plot 


68*8 


{15}  219 


53 
57 

50 

78-9 


(16)49-3 


Total 

nmnber'of 

trees  in 

sample-plot. 


72 


186 


24 
27 

35 
105 


241 


Number 

of  trees 

per  100 

acres. 


35 


105 


85 


45 
47 

70 
183 


489 


Bemabkb. 


PegnToma 

East  of  Sittang  river.  Upper 
mixed  teak  forest  with  kyatha- 
wigwa  and  tinwa  bamboos.  Soil 
a  coarse  sandy  loam. 

Pegu  Toma,  western  slopes  . 

(15)  Locality  hilly,  soil  sandy 
loam;  padank  mixed  with  teak, 
and  myinwa,  kyathaungwa  and 
tinwa  bamboos. 

Pegu  Toma,  western  slopes  .        • 

Pega  Toma,  western  slopes. 
Padank  absent  in  maoy  compart- 
ments. 

Pegn  Toma,  western  slopes  . 

Hilly  country,  with  gneiss,  lime- 
stone, sandstone  and  shale. 
Padank  found  chiefly  in  the  drier 
forest,  often  with  teak,  the  chief 
bamboos  being  thanawa  and 
tinwa, 

Padank  chiefly  on  the  edge  of 
indaing  forest. 

Hilly  country,  hills  rising  to  2,700 
feet.  Soil  sandy  loam  to  rich 
red  clay  or  lighter  clayey  loam. 

{16)  In  this  sample-plot  the  soil 
is  a  deep  loam,  and  the  bamboos 
are  thanawa»  tinwa  and  thaikwa, 
the  forest  being  of  a  rather  dry 
nature. 

(17)  From  linear  valuation  sur- 1 
veys  made  over  90  acres  in  1894 ; 
size  of  trees,  however,  not 
stated.  Bock  sandstone,  soil 
sandy  loam.  Hilly  country, 
rising  to  2,600  feet. 


Author  of 
Working  Plan. 


Mr.  A.  M.   Bum- 
Murdoch. 

Mr.  F.  J.  Branch- 
waite. 


Mr.  A.  Bodger. 


1 


Mr.  J.  Messer. 


Mr.     H.     L.     P. 

Walsh. 


Ditto. 
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The  relative  density  of  Padauk,  as  compared  with  other  princi- 
pal species,  is  shown  in  the  table  given  below,  the  figures  in  which 
have  been  compiled  from  the  various  working-plans  mentioned 
above.  In  this  table  the  climatic  conditions  of  the  various  local- 
ities are  given  as  far  as  can  be  ascertained. 


RELATIVE  DENSITY  (PER  CENT.)  OF 
PADAUK  AND  OTHER  PRINCIPAL 
SPECIES  (SOUND  TREES  3  FEET  AND 
OVER  IN  GIRTH). 


c'2 


20 
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Relative  density  (  per  cent.)  of  Padauk  and  other 


^ 

8pb. 

FoTMt  DiTifion 

Padauk 

Tedi. 

Pyinma 

(iMger* 

ttriBmia 

Flof 

Regina), 

Pyinkado 
iXylia 
dolabri' 
JormU). 

j 

Kanyin 

{Diptero- 

earpu* 

alatut), 

1 

Sinth* 

3^ 

7-6 

••• 

9-5 

!    "• 

PoiftllllgdAllOg     • 

1-0 

71 

05 

12*2 

1 

;    1-3 

iTannfiiyo   • 

1-4 

12D 

0-1 

12-7 

1^ 

NgftUik      .        .        . 

1 

1-4 

2(H) 

01 

16-6 

0-6 

PTiniuuiA 

<  YMaangmyin,    Kaiog 
,    and  Palw^ 

0r9 

18-9 

01 

149 

0-9 

!T6nbin       . 

0-3 

121 

0-5 

21-5 

10 

1 
Minbyin      .        .        . 

0-4 

10-4 

0-5 

15-5 

1-1 

'Teni  .        .        .        . 

0-9 

12-8 

1-0 

141 

0-8 

r 

Saing  Working  Circle 

1 

1-7 

6-5 

10 

171 

2-8 

Toungoo         .«< 

1 

Eyankmaain 

Negli- 
gible. 

181 

0-1 

16-7 

15 

1 

Qwetbe 

1-0 

5-8 

0-3 

8-1 

12     i 

Thayotmyo 

£.  Toma,  Satsnwa  and 
Tiodaw. 

1-0 

150 

0-05 

180 

o-s 

r 

North  Nawin      . 

0-4 

15*0 

0-4 

17^ 

... 

Prome    . 

Middle  Nawin    . 

0-2 

15*9 

0-8 

186 

••• 

^ 

Ohanngiank 

07 

J5-9 

08 

17-5 

••• 

Baby  Mines   . 

Nanhan,  Nampaw  and 
Snbdk. 

V4 

11-7 

21 

... 

••• 
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principal  species  (sound  trees  3  feet  and  over  in  girtK). 
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Climate  conditions 

01K8. 

(APPaOXIM^TB  ONLY). 

Thingan 

•Ingyin 
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Shorea 
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tempera- 
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ofJiers. 
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rainfall 
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bearing  for- 
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1-8 

01 

... 

599 

species  are 
typically 
found.     The 

01 
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... 

640 

y  105° 

50° 

60 

figures  given 
for  these 
species  are 
I  h  e  T  e  f  0  re 

0-1 

ri 

0-3 

... 

631 

not  correct 
for  the  whole 
reserve      in 

0-1 

4*2 

1-3 

... 

66*5 

the  case  of 
those  re- 
serves which 

o-i 

2-5 

V4 

669 

contain  large 
tracts  of 
indaing,    as 

0-5 

32 

51 

.ti 

621 

N 

e  n  u  m  e  r  a- 
tions  were 
not  as  a  rule 

0-2 

4-5 

01 

... 

63-8 

"    106° 

49° 

75 

carried  out 
in  this  cla6s 
of  forest. 

0-2 

121 

32-3 

... 

390 

0^05 

70 

0-7 

0-3 

62-7 

109° 

44° 

45 

... 

23 

0-3 

... 

63-7 

1 
1 

1 

1   ... 

1 

1-5 

••• 

0-3 

632 

1 

>    109° 

49° 

46 

1 

1      •.. 

05 

0-2 

5-7 

592 

84-8 

J 

... 

4*  BURMA   PAD AUK. 

7.  Reproduction. 

Natural  Reproduction.— As  a  rule  the  reproduction  of  Padauk 
is  reported  to  be  good  only  in  very  dry  areas,  for  example  in  the  dry 
forests  of  the  Kanbalu  Kange  in  the  Mu  Division.  In  the  Taw 
Division  it  is  said  to  regenerate  itself  well  both  inside  and  outside 
fire-protected  areas.  In  all  other  Divisions  reproduction  is  reported 
to  be  only  fair  to  poor.  In  the  Iluby  Mines  Division  Mr.  Walsh 
remarks  that  natural  reproduction  is  only  fair  in  a  few  of  the  more 
open  spots  in  the  dry  mixed  forest.  In  the  moist  forests  it  is  almost 
entirely  absent.  Further  observations  regarding  the  natural  repro- 
duction and  sylviculture  of  the  tree  in  different  localities  are, 
however,  desirable.     The  seedlings  suffer  from  browsing  by  deer. 

Padauk  is  undoubtedly  a  light  demander,  but  not  so  markedly 
as  teak.  Although  it  often  seeds  profusely,  the  seed  as  a  rule  has 
a  very  low  germinating  percentage.  Mr.  C.  B.  Smales  remarks 
that  low  cover  is  favourable  to  its  germination.  The  winged  fruits 
blown  by  the  wind,  have  a  tendency  to  lodge  in  depressions  and 
betwoen  stones  and  clods  of  earth,  and  seedlings  are  to  be  found 
chiefly  in  such  places.  Germination  takes  place  during  the  first 
showers,  before  the  rainy  season  sets  in,  and  while  the  temperature 
is  still  high. 

Artificial  Reproduction.— -Plantations  of  Padauk  have  been  tried 
in  several  Divisions,  generally  with  little  success,  while  experi- 
mental dibbling  of  seed  has  also  proved  a  failure  so  far.  In  the 
Touugoo  Division  plantations  were  made  in  1904-1905.  The 
Padauk  seedlings  were  planted  3  feet  apart  in  rows  12  feet  apart 
with  a  row  of  Albizzia  Lehhck  between  each  row  of  Padauk.  In 
1906  the  Padauk  were  reported  to  be  doing  well,  but  in  many 
cases  the  leading  shoots  had  been  browsed  off  by  deer,  while  weevils 
also  killed  off  the  young  shoots  by  ringing  the  bark.  In  the 
Pyinmana  Division  plantations  have  been  tried  without  success, 
but  the  locality  is  reported  to  have  been  badly  chosen.  In  the 
Mu  Division  artificial  reproduction  wis  tried  on  a  small  scale 
in  1904-1905.  in  the  Kanbalu  range,  but  the  experiment  was 
a  failure.  Seeds  were  sown  in  small  patches  6  feet  apart  along 
a  strip  which  had  been  cleared  of  jungle.  In  the  Minbu  Division 
(Magwe  District)  a  Padauk  faujujija  plantation  was  formed,  after 
the  fashion  of  a  Teak  taungya,  in  1904,  but  it  proved  almost  a  com- 
plete failure.     In  the  Thaungyin,  West  Sal  ween,  Ataran  and  South 
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Tenasserim  Divisions  Padauk  plantations  on  the  taungya  plan  have 
been  tried,  the  Padauk  having  been  mixed  with  Teak  in  the  two 
first  named  Divisions.  The  results  were  unsuccessful,  the  want  of 
success  in  the  Teak  mixtures  being  attributed  to  the  fact  that  the 
Padauk  seedlings  were  rapidly  outgrown  by  the  young  Teak  plants. 
In  South  Tenasserim  the  lack  of  success  is  attributed  partly  to 
browsing  by  deer.  Experiments  are  also  being  tried  in  that 
Division  of  planting  seedlings  in  rough  lines  under  light  shade  in 
the  forest. 

It  has  been  suggested  that  seed  w^hich  has  hung  long  on  the  tree 
loses  its  germinating  power,  and  that  if  fresh  seed  were  collected 
a  higher  germinative  percentage  would  result  than  has  been  obtain- 
ed hitherto  ;  this  requires  verification,  but  it  is  a  point  worth  testing 
practically.  Experimental  sowings  of  Padauk  made  in  1900  in 
Pyinmana  Division  gave  very  poor  results,  but  in  May  and  June 
1907  a  number  of  the  seeds  germinated  under  cover,  and  as  Mr. 
Smales,  the  Divisional  Officer,  observes,  Padauk  seed  should  be 
sown  not  later  than  April. 

It  has  been  found  that  in  nurseries  the  young  Padauk  seedlings 
are  much  subject  to  the  attacks  of  crickets. 

8.  Description  and  Size  of  Tree. 

Description. —  The  Burma  Padauk  is  a  large  deciduous  tree  with 
grey  bark,  which  on  being  blazed  exudes  a  bright  red  astringent 
gum,  similar  in  appearance  to  the  kino  of  Pterocarpus  Marsupium  ; 
in  the  hot  season,  when  it  is  leafless,  it  can  be  distinguished  by  this 
character  as  well  as  by  the  dry  winged  fruits  which  hang  on  the 
tree  after  the  leaves  have  fallen.     Large  trees  are  often  buttressed. 

Dimensions. — Considerable  diversity  has  existed  in  past  writings 
regarding  the  size  of  the  tree.  Brandis,  writing  in  1860  on  the 
forests  of  the  Ataran  valley,*  says  **  Padauk  trees  of  large  size,  up 
to  15'  in  girth,  ^ccur  occasionally *iti:^this  forest.  I  met  with  a  num- 
ber of  logs  of  large  girth  cut,  but  which  had  been  left  lying  in  the 
forest,  as  after  cutting  they  were  found  too  heavy  for  removal." 
Again  he  remarks,  in  a  teak  valuation  survey  in  the  Lower  Winyeo 
forest,   ''Padauk  scarce,  but  of  immense  girth." 


*  Brandis,  Report  on  the  Altaian  Forests,  1860,  page  57. 
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Kurz,  in  Lis  Preliminary  Forest  Report  of  Pegu,*  classes  Pa^auk 
{Pt^rocarpus  indicus  of  his  report,  subsequently  determined  by 
Prain  as  P.  macrocarjmsy  Kurz)  among  the  lofty  trees  of  the 
^'closed  tropical  forests,"  in  which  '*  the  average  height  of  the  trees 

ranges  from  150  to  200  feet,  rarely  less;  trees  of  250  feet  in 

height  are  of  no  rare  occurrence."  In  his  Forest  Flora  of  British 
Burma,  however,  he  gives  the  height  of  Pterocarpus  indicus  as  50 
to  80  feet  and  that  of  P.  macrocarpus  as  30  to  50  feet,  (both  these, 
as  we  now  know,  belonging  to  the  latter  species). 

It  is  quite  probable  that  since  the  days  of  Brandis  and  Eurz  the 
largest  sized  trees  in  accessible  localities  have  been  cut  out  to  make 
solid  Burmese  cart-wheels.  I  have  seen  old  solid  Padauk  cart- 
wheels in  Upper  Burma  made  from  slabs  of  a  size  which  would 
be  difficult  to  obtain  now-a-days  in  accessible  localities,  and 
Brandis'  reference  quoted  above,  to  large  trees  having  been  felled 
and  left  lying,  would  seem  to  indicate  that  the  tree  has  been  rather 
wastefuUy  cut  in  some  localities  in  the  past. 

Few  accurate  height  measurements  of  Padauk  trees  have  been 
made.  Mr.  H.  L.  P.  Walsh  notes  that  the  largest  tree  hitherto 
actually  measured  during  the  marking  of  trees  for  felling  in  the 
Ruby  Mines  Division  was  12  feet  9  inches  in  girth  at  breast  height. 
Mr.  F.  J.  Branthwaite  records  a  tree  in  the  Toungoo  Division 
measuring  100  feet  in  height  and  10  feet  in  girth  with  a  clear  bole 
of  24  feet.  Mr.  D.  H.  Allan  states  that  he  has  seen  a  tree  estima- 
ted to  be  90  feet  high  and  9  feet  in  girth  in  the  Myittha  Division. 
It  is  probable,  therefore,  that  the  Padauk  tree  only  exceptionally 
reaches  a  height  of  100  feet  and  a  girth  of  12  feet.  Ordinarily  it 
grows  to  a  height  of  50  to  70  feet  with  a  clear  bole  of  20  to  40  feet 
and  a  girth  of  4|  to  6  feet,  the  dimensions  being  greater  in  more 
favourable  localities,  while  in  unfavourable  or  very  dry  localities 
they  are  considerably  less.  Trees  of  large  girth  are  nearly  always 
hollow  in  the  centre. 

Exploitable  Size. — Where  the  felling  of  Padauk  is  prescribed  by 
rules  in  the  Pyinmana  Division  the  minimum  girth  limit  for  felling 
is  usually  fixed  at  6  feet.  Trees  sometimes  become  hollow,  how- 
ever, before  they  reach  this  girth  ;  for  cart-wheel  naves  trees  of 
medium  size  (about  4  feet  6  inches  in  girth)  are  considered  best.     In 

*  Kurz,  Preliminary  Report  on  the  Forest  and  other  Vegetation  of  Pegu,  1875, 
page  31. 


BURMA   PADAUK. 


i& 


the  Taungdwingyi  forests  of  the  Minbu  Division  a  minimum  felling 
limit,  for  sound  trees,  of  6  feet  girth  is  taken,  unsound  and  crooked 
trees  of  lower  dimensions  being  also  felled.  In  the  Ruby  Mines 
Division  7  feet  is  taken  as  the  minimum  girth  limit  in  the  most 
favourable  localities  and  6  feet  elsewhere  ;  in  the  rough  working- 
plan  for  Padauk  in  the  Myadaung  and  Thabeitkyin  Ranges,  how- 
ever, 7  feet  6  inches  is  taken  as  the  minimum  girth  limit  for  the 
felling  of  over-mature  trees. 

Rate  o!  Growth. — Attempts  have  been  made  to  ascertain  the 
rate  of  growth  of  Padauk  by  counting  rings  on  stumps,  but  an 
accurate  estimate  is  impossible  owing  to  the  indistinctness  of  the 
rings.  The  only  method  of  finding  the  rate  of  growth  will  be  to 
record  periodical  measurements  of  trees  in  sample-plots  ;  this  has 
not  yet  been  started  systematically. 

Size  of  Timber  Obtainable.— The  measurements  of  some  of  the 
largest  Padauk  logs  hitherto  received  in  the  Mandalay  Depot  from 
the  Ruby  Mines  Division  are,  according  to  Mr.  C.  V.  Ryan,  as 
follows :  — 


Length. 

Centre  girth. 

Contents  in  cubic  feet. 

ao 

8' a-' 

85  1 

18 

S'S-' 

79-7 

21 

7'Q' 

78-8 

22 

7' 4' 

73-9 

23 

7' 2' 

73-8 

26 

6' 6' 

68-7 

24 

&9' 

68-3 

16 

S'Z' 

68-1 

25 

6' 3' 

610 

These,  however,  are  not  the  largest  sized  logs  which  the  tree  is 
capable  of  producing,  because,  as  Mr.  Walsh  remarks  with  re- 
spect to  Ruby  Mines  timber,  it  is  at  present  difficult  to  extract  logs 
over  20  feet  in  length,  as  they  have  to  be  raised  on  Burmese  carts 
without  any  special  mechanical  aid  and  carted  any  distance  up  to 
8  miles. 
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During  the  years  1903-04  to  1907-08,  419  logs  were  extracted 
from  tlie  Atarau  forests,  the  average  size  of  log  being  42-3  cubic 
feet. 

Of  1,059  Padauk  logs  extracted  from  various  parts  of  Burma 
during  the  years  1903  to  1907  the  average  volume  was  about  39  cubic 
feet  per  log.  For  Padauk  logs,  therefore,  40  cubic  feet  for  medium 
to  large  timber  may  be  considered  a  fair  general  average.  The 
averAije  dimensions  of  830  Padauk  logs  at  the  Madras  gun-carriage 
factory  in  1900  were  stated  to  be  18  feet  in  length,  6  feet  7  inches 
in  girth,  and  50  cubic  feet  in  volume.  This  may  be  taken  to  repre- 
sent the  average  of  the  largest  classes  of  Padauk. 

Considerable  differences  exist  as  to  sizes  of  logs  which  could  or- 
dinarily be  extracted  in  various  localities,  Divisional  Officers  giving 
the  following  dimensions:  — 

Katha  DiviBion,  length  18  feet,  centre  girth  4  feet. 

Myittha  Division,  length  30—40  feet,  centre  girth  6  feet  6  inches. 

(conld  he  extracted  hy  elephants,  not  hy  hnffaloes). 

Ma  Divifllon  (VVuntho  and  Kyunhla  Ranges),  length  35  feet,  centre  girth  5  feet 

6  inches  (extraction,  however,  stated 
to  he  difficult). 

Minbn         Division,    length  20  feet,  centr«;  girth  3  feet  Giioches. 

Pyinmana        „  „      20    „        „        „      5  feet. 

Tcnngoo  „  „       18    „        „        „      4  feet  6  inchea. 

The  average  size  of  227  squares  of  Burma  Padauk  shipped  to 
fjondon  from  South  Tenasserim  in  1905  was  170  cubic  feet. 

9.  Description  and  Properties  of  Wood. 

Qrain,  Colour,  etc.  ^Supwood  light  yellowish  brown,  small 
(about  1" — 2''  thick  in  logs  of  4^  feet  girth  and  over).  Heartxcoad 
bright  yellowish  red  to  dark  brick  red,  sometimes  streaked  with 
brown,  hard,  close-grained,  with  fairly  large  pores,  somewhat 
cross-grained,  requiring  a  sharp  plane  to  plane  it  smooth  ;  has  a 
very  agreeable  odour.  Furniture  makers  report  that  the  wood 
works  well  in  spite  of  its  hardness,  turns  well,  and  takes  a  good 
polish.  Tn  colour,  however,  it  cannot  compare  with  the  best  classes 
of  Andaman  Padauk  (/^-  dalhergioides), 

S5as3nliij  Pawir. — Burma  Padauk  seasons  well,  without  warp- 
ing, but  is  somewhat  apt  to  develop  cracks  in  seasoning  if  felled 
green;  Burmese  wheelwrights  use  only  wood  from  dead  trees,  and 
often  plaster  the  ends  of  wheel-pieces  with  cowdung  or  smear  them 
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With  earth-oil  to  prevent  cracking.  The  wood  is  said  to  be  easier 
to  saw  greeu  thau  dry,  but  iu  any  case  it  is  difficult  to  saw  owing  to 
its  hardness. 

Durability. —  Padauk  is  extremely  durable.  I  have  seen  old 
solid  Padauk  wheels  in  Upper  Burma  which  had  lain  on  the  ground 
for  many  years,  but  which  were  absolutely  sound.  Mr.  C.  V.  Ryan 
states  that  logs  ^  hich  have  lain  in  the  Mandalay  depot  for  a  couple 
of  years,  exposed  to  the  weather,  show  no  signs  of  rot  or  insect 
attacks,  though  they  often  develop  sun-cracks. 

Padauk  lasts  well  underground  and  in  contact  with  water.  Tt 
is,  however,  not  proof  against  the  teredo-borer,  as  evidenced  by  logs 
lying  in  brackish  water  at  Moulmein,  which  have  been  attacked 
by  the  marine  worm. 

Weight.— The  weight  of  Padauk  has  been  determined  from  the 
following  specimens  (seasoned  heartwood) :  — 


No.  of  specimen  in 
DeliraDnn  Collection. 

Whence  received. 

Weigrht     per 
onbio  foot. 

B.  4909    . 

. 

Upper  Burma  (C.  T.  Bingham)     . 

68 

B.  6267    . 

• 

Mu  DivisioD,  Upper  Borma 

69 

B.  5268    . 

.  .      . 

Mjittha  Division,  Upper  Burma   .         .         • 

62 

B.  6279    . 

• 

Bharao    Division,    Upper  Burma    (Q.  E.  S. 
Cubitt). 

68 

B.  5286    . 

• 

Rubj     Mines        Division,      Upper     Burma 
(H.L.  P.  Walsh). 

56 

B.  5287    . 

• 

Lower  Chindwin  Division,  Upper  Burma 

.a 

B.  6288    . 

• 

Ditto                        ditto 

56 

Average 

66 

is 
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Strength. — Professor  Everett,  of  Sibpur  Engineering  College,  In 
1908-1909  carried  out  tests  with  three  samples  of  Burma  Padauk 
and  obtained  the  following  results:  — 


Locality  from  which  the 
sample  was  receiTcd. 

Shearing 

strength 

along    the 

grain  (tons 

per  sq.  in.). 

CJrnshing 
strength 
along    the 
grain  (tons 
per  sq.  in.). 

Ti««^i.»<,    1   Stiffness, 
ft^nJii    'from  bend- 

Br  '^S' 

"^•'^•^-       pereq.in.). 

Corre- 
sponding 
valae 
of  P.* 

Rnby  Mines  Division 
Mjittba  DivisioQ  . 
Mu  Diyiston 

1-02 

0995 

1-12 

4-67 
5-52 
6-53 

69 

6-45 

64 

eo7 

All 
455 

••• 
••• 

Average 

1045 

i                    1 
5-57             6-58             558 

819 

Average  for  Teakt 

0-593 

302 

4o3             517              563 

,                    1 

Average  for  Andaman 
Padaukf 

M71 

4-82 

6-01             698              623 

WxL 

•P  = 7-.  where  W  is  the  breaking  load  in  lbs.,  L  the  length  of  the  bar,  between'eup- 

B  »<  D- 
ports.  in  feet,  and  B  and  D  its  breadth  and  depth  in  inches. 

tFrom  Professor  Everett's  **Memorandam  on  Mechanical  Tests  of  some  Indian  Timbers" 
Forest  Bulletin  No.  6, 1906. 

The   above   figures   show   that   Burma   Padauk   is   considerably 

stronger  than  Teak  as  far  as     shearing,      crushing  and  bending 

strength  are  concerned,  but  is  not  much  superior  to  it  in  stiffness. 

The  comparison  with  Andaman  Padauk  {Pterocarpus  dalbergioides) 

is  interesting,  the  tests  showing  superiority  of  Burma  Padauk  over 

Andaman  Padauk  in  crushing  and  bending  strength  and  vice  versd 

in  the  case  of  shearing  strength  and    stiffness.     Of  the  37  Indian 

species  tested  by  Professor  Everett  and  reported  on  by  him  in  1906, 

no  wood  surpasses  Burma  Padauk  in  all  four  qualities  of  strength 

(shearing,  crushing,  bending,  and  stiffness).     Only  two  woods  {Ftc- 

rocarpus    santalinua    and    Mcsiia    ferrea)    surpass    it    in    crushing 

strength,  six  woods  in  shearing  strength,  seven  in  bending  strength, 

and  no  fewer  than  twenty-one  in  stiffness.  From  this  it  would  appear 

that  Burma  Padauk  does  not  possess  exceptional  elasticity,  but  as 
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far  as  resistance  to  crushing  goes  it  is  one  of  the  strongest  of  woods, 
while  in  shearing  and  bending  strength  it  is  also  much  above  the 
average.  These  are  among  the  qualities  which  render  the  wood  such 
a  superior  one  for  wheel-work,  while  owing  to  the  resistance  of  the 
wood  to  crushing  it  may  be  expected  to  give  good  results  as  a  paving- 
block  wood. 

From  tests  made  in  1905  at  the  Gun-Carriage  Factory,  Madras, 
with  bars  16"  x  1"  x  1"  of  Ruby  Mines  Padauk,  the  following  results 
were  obtained :  — 


No. 

Breaking  load  (lbs.). 
702 

K. 

(Co-eflScient  of 

rupture). 

2604 

P. 

(as  above). 

1 

2 

646 

2304 

3 

758 

2704 

4 

842 

3004 

5 

758 

27-04 

6 

870 

3104 

Average 

763 

27-21 

1017 

The  value  of  P.  here  is  considerably  higher  than  that  obtained 
from  Everett's  tests,  but  it  should  be  noted  that  Everett  used 
much  larger  specimens  for  his  tests. 

Mr.  Stone's  Report. —  A  specimen  of  Burma  Padauk  was  sent  in 
1907  to  Mr.  Herbert  Stone,  of  Birmingham,  the  well  known  expert 
on  timbers.  He  has  kindly  furnished  me  with  the  following  report 
regarding  it:  — 

**  I  have  met  with  this  species  under  the  name  of  *  Brown 
Padauk.'  It  is  a  good  marketable  wood,  but  suffers 
from  comparison  with  the  more  favoured  P,  dalhergioi- 
des.  The  latter  is  prized  here  solely  on  account  of  its 
colour,  and  the  excellent  way  it  finishes,  so  that  the 
name  '  Brown  Padauk  '  leads  buyers  to  expect  some- 
thing of  the  same  kind,  to  their  disappointment.     It 
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is  much  more  porous  than  the  other  species,  finishes 
imliff'ereutly,  and  is  not  esteemed  as  a  furniture  wood 
at  prosent.  With  attention  it  may  gain  a  footing  for 
itself,  but  so  far  very  few  users  know  the  wood  at  all. 
I  find  the  specimen  brittle  and  cross-grained,  and 
hard  to  saw  and  plane;  pieces  rip  out  here  and  there, 
making  the  levelling  of  the  surface  difficult.  The 
aroma  is  very  agreealile.  It  takes  a  good  finish,  but 
the  grain  requires  much  fijling,  and  a  good  deal  of 
time  must  be  spent  upon  it  to  produce  the  best  effect. 
The  Padauk  mentioned  by  Laslett  (I  have  his  speci- 
men) is  the  present  species." 

lo.  Felling:  and  Extraction. 

System  of  Woricingthe  Forests. —Padauk  is  worked  on  the  selec- 
tion system  under  sylvicultural  rules  with  a  fixed  minimum  girth 
limit  which  varies  in  different  h)calities.  Prescriptions  for  the 
working  of  Padauk  are  laid  down  in  some  of  the  Teak  working- 
plans. 

The  first  working-plan  for  Padauk  alone  was  that  drawn  up  in 
1905  by  the  late  Mr.  C.  W.  A.  Bruce  for  the  extraction  of  mature 
and  over-mature  Padauk  from  the  forests  of  the  Myadaung  and 
Thabeitkyin  Kanges,  lluby  Mines  Division.  Tinder  this  plan  7  feet 
6  inches  at  breast  height  has  been  taken  as  the  minimum  girth 
limit,  unsound  trees  of  smaller  girth  being  also  taken  if  there  are 
other  trees  or  young  growth  around  them.  A  rough  working-plan 
for  the  Padauk  forests  of  the  Shweli  Hange  has  since  been  drawn 
up  by  Mr.  Walsh  as  an  addendum  to  that  of  the  Myadaung  and 
Thabeitkyin  Ranges. 

In  Mr.  Walsh's  working-plan  of  the  Nanhan,  Xampaw  and 
Subok  forests  of  the  Ruby  Mines  Division  7  feet  has  been  taken  as 
the  minimum  girth  limit  in  a  few  compartments  and  6  feet  over 
the  remainder  of  the  area.  In  certain  compartments  of  the  Nanmc 
Reserve  of  the  same  Division  8  feet  is  taken  as  the  minimum  felling 
girth  for  sound  Padauk  trees.  In  Mr.  Leete's  working-plan  of  the 
Taungdwingyi  forests  of  the  Minbu  Division  the  minimum 
girth  limit  is  fixed  at  6  feet,  with  the  proviso  that  unsound  and 
crooked  trees  of  lower  dimensions  may  be  felled.  The  local  demand 
is  for  small  trees  about  3  feet  G  inches  in  girth  for  cart-wheel  naves. 
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In  the  Pyinmana  Division  Mr.  Linnell's  working-plan  of  the  Sinthe 
Eeserve  prescribes  6  feet  as  the  minimum  girth  limit.  In  Mr. 
Cubitt's  working-plan  of  the  Ngalaik  Reserve,  in  the  same  Divi- 
sion, the  minimum  girth  limit  is  taken  at  6  feet  for  large  Padauk 
timber  and  4  feet  G  inches  (more  or  less,  at  discretion)  in  certain 
areas,  for  cart-wheel  naves. 

Felling  and  Extraction,— Timber  supplied  to  the  Ordnance  De- 
partment is  felled  green,  as  that  Department  will  not  accept  wood 
felled  dry.  The  Burmans  prefer  the  wood  from  dead  or  girdled 
trees,  but  systematic  girdling,  as  in  the  case  of  Teak,  is  not  generally 
carried  out  by  the  Forest  Department,  though  it  has  been  done  in 
the  Ataran  Division.  In  some  Divisions  the  felling  of  green  Pad- 
auk for  local  use  is  prohibited  outside  reserves,  only  dead  trees 
being  permitted  to  be  felled.  Inside  reserves  the  selection  of  trees, 
as  stated  above,  is  governed  by  the  prescriptions  of  working-plans, 
and  where  no  working-plans  exist  the  working  is  generally  confined 
to  dead  and  fallen  trees. 

Many  Forest  Officers  recommend  the  systematic  girdling  of 
Padauk  on  the  ground  that  the  wood  will  be  less  liable  to  split  in 
seasoning  than  if  felled  green,  and  this  opinion  is  certainly  sub- 
stantiated by  the  experience  of  Burmese  wheelwrights,  who  use  th** 
wood  of  dead  trees  for  wheel-hubs  and  not  wood  felled  green,  as  the 
latter  is  more  liable  to  crack.  Another  advantage  of  girdling  would 
be  that  the  timber  will  nearly  if  not  entirely  float  without  the  aid 
of  bamboos,  and  will  at  any  rate  float  much  higher  with  their  aid 
than  green  wood. 

Contractors  do  not  as  a  rule  care  to  work  Padauk,  because  the 
wood  is  hard,  and  the  larger  trees  are  often  buttressed  as  well  as 
hollow  at  the  base  and  full  of  earth,  necessitating  a  second  cut  after 
the  tree  is  felled  in  order  to  cut  off  the  earth-filled  butt.  It  is 
heavy  to  drag,  will  not  float,  and  has  to  be  rafted  with  the  aid  of 
bamboos  ;  this  is  a  risky  business,  especially  in  bad  weather,  as  the 
rafts  at  the  best  of  times  float  low  and  require  extra  trouble  and 
skill  to  manage,  and  stronger  ropes  than  usual.  It  is  therefore  as 
a  rule  necessary  to  give  extra  rates  to  contractors  for  working  large- 
sized  Padauk. 

The  smaller  floating  streams  cannot  be  utilized  for  the  extrac- 
tion of  Padauk  logs  as  they  can  for  teak,  because  the  former  will 
not   float  in  the  green   state  in   which   they  are  required   by  the 
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Ordnance  Department.  For  this  reason  Padauk  logs  have  to  be 
dragged  or  carted,  or  both,  to  the  nearest  rafting  stream,  and  thence 
rafted  to  their  destination  with  the  aid  of  bamboos.  The  dragging 
is  usually  done  by  buffaloes,  and  exceptionally,  in  the  case  of  large 
logs,  by  elephants.  In  all  but  the  most  accessible  localities 
2)adiiungSy  that  is,  pieces  to  be  used  for  cart-wheel  naves,  are  roughly 
converted  in  the  forest  and  carted  out. 

Export  Trade. —  Apart  from  the  export  of  timber  to  India  for 
Ordnance  work  referred  to  below,  Padauk  has  in  the  past  been 
shipped  to  England,  America  and  India  by  a  European  Firm,  and 
the  trade  gave  promise  of  successful  development,  buyers  preferring 
the  Burma  wood  to  Andamans  Padauk  for  purposes  where  strength 
and  toughness  were  concerned.  The  raising  of  the  Government 
royalty  to  a  higher  rate  than  the  trade  would  stand,  however,  com- 
pletely killed  this  export  trade,  which  has  in  consequence  dropped 
entirely.  It  is  hoped  that  the  recent  lowering  of  the  duty  rates  on 
this  timber  will  have  some  effect  in  stimulating  a  revival  of  the 
trade. 

Local  Trade. — Local  trade  in  Padauk  is  almost  entirely  confined 
to  padaungs,  which  are  short  pieces  cut  from  dry  straight  branch- 
wood  or  dry  trunks  of  trees  of  medium  girth,  for  the  manufacture 
of  cart-wheel  naves.  These  padaungs  are  usually  2  feet  to  3  feet 
in  length  by  2  feet  to  3  feet  in  girth,  according  to  the  class  of  wheel, 
and  each  padaung  yields  two  naves.  The  stems  of  trees  yielding 
padaungs  are  commonly  3|  to  4^  feet  in  girth  at  breast  height,  and 
the  pieces  when  cut  have  the  sapwood,  or  the  rough  exterior  parts 
in  the  case  of  trees  long  dead,  trimmed  off  before  they  become 
saleable  padaungs. 

Extraction  by  Departmental  Agency.— Padauk  is  extracted  by 
departmental  agency  in  the  Ruby  Mines,  Pyinmana,  Mu  (dead  and 
fallen  timber  only),  Thaungyin  and  Ataran  Divisions  and  has  been 
extracted  in  past  years  in  small  quantities  in  the  Mandalay,  Shwe- 
gyin  and  other  Divisions.  Most  of  the  departmentally  worked 
Padauk  has  been  extracted  for  shipment  to  the  Gun-Carriage 
Factory,  Madras,  in  the  form  of  specially  selected  timber  of  fairly 
large  dimensions.  A  quantity  of  Padauk  timber  was  extracted 
departmentally  in  South  Tenasserim  Division  and  shipped  to 
London  for  sale  in  1905. 

The  cost  of  extraction  varies  with  the  locality,  but  the  following 
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figures  show  approximate  cost  of  delivery  at  various  centres  and 
railway  stations :  — 


Forest 
Diyidon. 


Myitlha 


Mtt 


Rabjr  Mines 


Minbo 


PjfiniLaiia 


Prome     . 


Place   of 
deliyepy. 


Alon 

Kadaungbo 

Kawlin 

Kyaiktbia 

Tantabio 

Kanbalu 

Mandalay 


Rangoon 


Rangoon 


Local    railway 
fttations. 


Rangoon 
Prome  . 
Rangoon 


Apprcximate  rate  of 

delivery. 

iN.B.  1  ton=»  50  cubic 

feek.) 


H35  per  ton  (round). 


fi76  per  100  pairs  of 
^  wheel-hubs  (=2*6 
tons). 


B20  per  ton  (roond) 
S22  per  ton  (round). 
^  fi25  per  ton  (round). 


R14  per  ton  above 
Mandalay  rates  (for 
timber  sent  by  rail). 


R60  per  ton  (round). 

Bl  per  padaung,  R7 
to  filO  per  log  15 — 
20  feet  long. 

R 40  per  ton  (round). 

R40  per  ton  (round). 

R45  per  ton  (round). 


Bbmarks. 


Inclndps    Government  duty 
of  £20  per  ton. 


Actual  cost  of  delivery 
w  i  t  b  0  Q  t  reckoning 
duty. 


From    Irrawaddy 

forests. 
Prom         Shweli 

forests. 
Prnm      Upper 

Shweli  forests. 


«     .S 


It  is  more  risky,  and  near- 
ly AS  ezp(*n8ive.  to  raft 
Padauk  from  Mandalay 
to  Rangoon. 


Actnal    cost   of  delivery 
^     without  reckoning 

duty. 


S'^ 
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Forest 
DiviBion. 

Place  of 
delivery. 

Approximate  rate  of 
delivery. 
(y.B.  1  ton  =  50  cubic 
feet.) 

RSHARKS. 

f 

Oktwin 

ToUDgOO 

BI6  per  ton    (round). 

" 

TOQDgOO 

Mjohla 
Thagaya 

>ftl8  per  ton  (round) 

Actual  cost    of    delifery 
without  reckoning  duty. 

Yedaihe 

fil6  per  ton  (ronnd> 

ki 

Rangoon 

B4-8    in  addition  to 
above  rates. 

Shwejfjin 

Rangoon 

R80  per  ton      • 

Ditto. 

TbaoDgjin 

Moulmein 

S57  per  ton. 

South  TeDas-i 

Tavoy  anchoi- 
age. 

R60  per  ton      . 

/.  0.  h. 

•erim.          1 

Rangoon 

R73  per  ton. 

Extraction  by  Licensees. — Extraction  by  licensees  is  almost 
wholly  confined  to  the  working  of  dead  wood  in  the  form  uf 
fodaungs  and  is  carried  out  in  most  of  the  Forest  Divisions  where 
Padaiik  is  worked,  including  many  of  those  in  which  departmental 
extraction  is  aslo  carried  out.  The  duty  on  Padauk  timber  was 
formerly  too  high  to  permit  of  any  extensive  trade  being  done  by 
licensees  but  it  has  recently  been  reduced  considerably,  and  an 
increase  in  the  quantity  extracted  may  be  anticipated.  The  duty 
rates  are  now — 

R20  per  ton  in  the  Northern  Circle. 

(R15  per  ton  in  Pyinmana  Division.) 
R25  per  ton  in  the  Southern  Circle. 

(R15  per  ton  in  Pyinmana  Division.) 
R20  per  ton  in  the  Pegu  Circle. 
R25  per  ton  in  the  Tenasserim  Circle. 
II.  Demand  and  Prices. 
Ordnance  Department  Timber. — The  best  quality  of  large  sized 
Padauk  timber  is  sold  to  the  Ordnance  Department  at  RlOO  per 
ton,  and  as  this  demand  swallows  up  the  greater  portion  of  the  best 


BtHMA   PADAtK.  35 

timber,  local  market  prices  as  a  rule  refer  to  timber  below  the 
average.  For  converted  slabs  from  Mandalay  the  Ordnance 
Department  has  recently  paid  R85  per  ton  plus  o,b.  charges. 

Depression  in  Trade. — For  logs  rejected  by  the  Ordnance  Depart- 
ment tliere  was  formerly  a  good  demand,  but  latterly,  and  especially 
in  1906-07,  it  has  been  difficult  to  sell  departmentally  extracted 
Padauk  timber  in  Rangoon  and  Mandalay  at  remunerative  rates. 
The  precise  reasons  for  this  depression  are  not  quite  clear,  but  the 
prevalence  of  plague,  with  consequent  depression  in  trade  all  round, 
no  doubt  had  sometiiing  to  do  with  it.  As  an  illustration  of  this 
depression  in  the  Padauk  trade,  it  may  be  mentioned  that  in  1904- 
05  short  length  logs  sold  at  R94  and  R80  per  ton  in  Mandalay; 
in  1905-06  logs  of  a  larger  size  fetched  only  Rs.  65  and  Rs.  41  per 
ton,  while  towards  the  end  of  1906  purchasers  were  still  awaited  for 
logs  offered  at  the  low  rate  of  R40  per  ton. 

In  the  case  of  timber  extracted  by  licensees  there  is  no  doubt 
that  the  former  high  rate  of  duty  was  primarily  responsible  for  the 
decline  of  local  trade  in  Padauk  timber. 

Local  saleSy  Rangoon. —  Government  sales  in  Rangoon  in  past 
years  have  yielded  the  following  prices,  chiefly  for  timber  rejected 
by  the  Ordnance  Department :  — 

R      R 

1903-04 60  to  86    pep  too. 

1904-06 41  to  100        „ 

1905-06 80  to  80  „ 

1906-07 20  to  100   „ 

1907-08 69  and  60    „ 

In  addition,  timber  has  been  regularly  sold  to  the  Ordnance 
Department  at  RlOO  per  ton  for  selected  logs. 

Mandalay. — In  Mandalay  within  recent  years  2nd  class  logs  have 
been  sold  by  auction  at  rates  varying  from  R18  to  R58  per  ton. 
A  few  logs  have  been  sold  by  private  bargain  at  R40  and  a  few 
scantlings  at  R70  per  ton,  the  latter  being  the  same  rate  as  for 
Thitya  (Shorea  ohtusd). 

Prices  of  «  Padaungs.  ^^ — The  pficea  of  short  pieces  (padaungs) 
for  the  manufacture  of  wheel-hubs  do  not  appear  to  be  subject  to  the 
same  wide  fluctuations  as.  those  of  larger  timber.  The  following 
are  some  of  the  local  rates  for  padaungs :  — 

Mandalay      Depot.— The    market    rate    varies    from    11200    to 
11225  per  100  pieces,  or  R80  to  R85  per  ton. 
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Mu  Division. — The  average  price  within  the  last  two  years 
has  been  R250  per  100  pieces,  or  about  RlOO  per 
ton. 

Pyinmana.  -^Padaungs  of  length  2  feet  and  girth  3  feet  8 
inches  have  recently  been  auctioned  for  R2  each. 

Toungoo.«»  Local  prices  are  as  follows  :  — 

ft 

Pieces  of  length  3  feet  and  girth  2  feet  3  inches  .         .        300  per  100. 
Ditto  ditto  2  feet       ...        250      „ 

Ditto  ditto  1  foot  6  inchet  .         125       „ 


Ataran  Division.—  In  1905-06,  577  padaungs  measuring  865 
cubic  feet  were  sold  for  R2,020,  that  is,  at  the  rate  of 
R350  per  100  or  »117  per  ton. 

Foreign  sales.^*  The  few  sales  of  exported  Padauk  which  have 
hitherto  taken  place  give  little  indication  of  what  the  wood  is  likely 
to  fetch  if  exported  in  regular  quantities,  but  it  is  not  likely  to 
command  such  high  prices  as  Andaman  Padauk  owing  to  the  richer 
colour  of  the  latter.  In  1901,  800  squares  of  Burma  Padauk  were 
sold  in  the  American  market  at  the  rate  of  35.  Gd.  per  cubic  foot, 
as  compared  with  65.  6d.  obtained  for  Andaman  Padauk.  In  1905, 
23  squares  of  Burma  Padauk  shipped  from  Tavoy  were  sold  in 
London  at  the  rate  of  25.  9d.  per  cubic  foot. 

13.  Outturn. 

Past  Outturn  .—During  the  5  years  1903-04  to  1907-08  the 
quantity  of  Padauk  timber  extracted,  both  by  Government  agency 
and  by  licensees,  probably  did  not  exceed  600  tons  per  annum  on 
an  average,  so  far  as  available  figures  indicate.  The  quantity  of 
Padauk  brought  into  Rangoon  Depot  during  recent  years  is  as 
follows :  — 

1902-02 115  tons. 

1903-04 ...  99    „ 

1904-05 767    „ 

1905-06 276    „ 

1906-07 80    „ 

Future  Poss?ble  Outturn.  — Until  roads  and  other  means  of 
communication  in  the  forests  of  Burma  are  considerably  improved 
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and  extended,  it  is  probable  that  the  total  possible  annual  outturn 
of  Padauk  in  the  province  will  not  exceed  2,500  tons  of  timber  in 
the  round,  together  with  a  few  hundred  tons  of  small  pieces,  exclu- 
sive of  what  will  be  required  for  local  use  in  the  shape  of  cart  wheel 
naves.  With  the  construction  of  good  forest  roads  the  outturn 
should  be  greatly  increased.  Although  enumerations  of  Padauk 
have  been  made  in  connection  with  several  of  the  Teak  working- 
plans,  in  many  localities  no  such  enumerations  have  been  made  ; 
in  any  case  the  absence  of  any  data  regarding  rate  of  growth  makes 
an  accurate  estimate  of  future  outturn  impossible.  The  following 
estimates,  therefore,  furnished  by  Divisional  Forest  Officers,  are 
only  very  roughly  approximate :  — 


Dmsion. 

Approiimate  annual 

quantity  of  timber 

available  for 

export. 

Remarks. 

Mjittba 

100  tons 

Only  worksble  near  Chindwin  River. 

Md        •         .         . 

200  tons 

• 

In  addition  to  locdl  demand,  which  is 
only  for  dead  wood. 

Katha   . 

Negligible. 

Ruby  Mines  . 

800  trees 

• 

% 

200   tons    of    dry 
branch  wood   and 
small  stem- wood. 

-  All  available  for  export. 

Mandalay 

100  tons 

• 

This  is  the  mnximum  permitted  to  be 
extracted  per  annum  under  ordinary 
conditions. 

Minba  • 

40— 50  tons  available  annually,  but  this 
could  all  be  used  locally. 

Pyiumana 

250  tons 

• 

In  addition  60  tons  are  nvailsble  annual- 
ly to  satisfy  local  requirements.  The 
construction  of  roads  should  greatly 
increase  the  outturn  from  this 
Division. 

Prome 

300  tons 

• 

All  available  for  export,  but  extraction 
very  difficult. 

38 
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DmsioD. 

Approximate  Rnnnal 

quantity  of  timber 

ayailable  for 

export. 

Remarks. 

Toangoo 

Sluregyin 
Thaungyin 

Ataran 

South  Tenasserim    • 

400  ton*. 

Uncertain. 
Uncertain      . 

20J  log8. 
10  tons. 

Quantity    small,    as    Pad>iuk  cannot  at 
present  bo  extracted  from  the  Thaung- 
yin  valley,  where  it  is  mo^t  plentiful. 

The  Lower  Chindwin,  Thayetmyo  and  West  Salween  Divisions 
could  probably  also  supply  a  certain  quantity  of  Padauk  annually, 
but  figures  have  not  been  received  from  these  Divisions. 

13.  Uses  of  Padauk. 

Much  erroneous  information  has  been  recorded  regarding  the 
uses  of  Burma  Padauk  through  the  confusion  which  existed 
between  this  wood  and  the  Andaman  Padauk  {Pterocarims  dalher- 
gioides).  The  red  Padauk  of  the  Andamans  is  prized  chiefly  for  its 
richness  of  colour,  and  in  this  respect  the  Burma  Padauk  cannot 
compare  with  it.  On  the  other  hand  for  purposes  where  great 
strength,  durability  and  good  seasoning  qualities  are  required, 
Burma  Padauk  is  one  of  the  best  of  timbers. 

The  chief  uses  of  Burma  Padauk  are  for  Ordnance  work  (for 
which  it  is  put  to  more  uses  than  any  other  timber,  and  for  which 
Andaman  Padauk  is  not  used),  naves  of  Burmese  cart-wheels  (and 
to  a  lesser  extent  for  cart-wheel  spokes  and  felloes),  cart-axles, 
solid  Burmese  cart-wheels,  furniture  (particularly  strong  camp  fur- 
niture), house  building  (particularly  interior  ornamental  work),  car- 
riage wheels,  carriage  frames  and  shafts,  billiard-table  cushions, 
tool-handles,  oil-presses,  wood-paving,  boxes  and  general  carpen- 
try, ploughs,  harrows  and  Burmese  harps.  According  to  Mr.  R.  E. 
Marsden,  the  shafts  of  some  of  the  Irrawaddy  Flotilla  Com- 
pany's steamers  now  turn  in  Padauk  bearings  instead  of  in  brass 
or  lignum  vitae. 
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The  following  particulars  are  available  regarding  sotoe  of  the 
uses  to  which  Burma  Padauk  is  put:  — 

Ordnance  Work, — Burma  Padauk  was  supplied  to  the  Ordnance 
Department  as  early  as  the  seventies.  The  chief  articles  for  which 
the  wood  is  used  are  spokes  and  felloes  of  wheels,  handspikes, 
draught  poles  and  poles  of  various  kinds,  yokes,  swingle  trees, 
frames  of  transport  carts,  tongas,  and  wheel-barrows,  plank- 
ing for  store  carts,  bale-hoops,  transport  boxes,  staves  and  heads 
of  rammers  for  large  guns,  and  heads  of  mauls.  Prior  to  1905 
the  Madras  Gun-Carriage  Factory  received  its  supply  of  Padauk 
from  Lower  Burma,  but  in  that  year  nine  logs  of  Euby  Mines 
Padauk  were  received  for  trial,  and  were  found  to  be  of  such  good 
quality  that  supplies  of  Padauk  have  since  been  obtained  from  Up- 
per as  well  as  from  Lower  Burma.  *The  specification  of  Padauk 
timber  supplied  to  the  Ordnance  Department  is  very  high.  Timber 
has  usually  been  supplied  in  the  round,  but  recently  it  has  been  con- 
verted into  scantlings  in  Mandalay.  The  sizes  of  scantlings  most  in 
demand  are  3^  and  4^  inches  in  thickness,  and  the  logs  are  sawn  up 
in  such  a  way  as  to  produce  slabs  as  wide  as  possible  and  with  a 
thickness  of  3^  or  4|  inches  or  a  multiple  of  these.  In  converting, 
the  heart  flaw  of  the  log  is  cut  out  and  discarded.  The  recovery 
of  converted  material  is  44  per  cent,  or  more  from  large  logs,  and 
only  30 — 33  per  cent,  from  small  logs.  Andaman  Padauk  {PterO' 
carpus  dalbergioides)  was  in  former  years  supplied  to  the  Ordnance 
Department  in  the  form  of  logs  and  squares,  but  complaints  were 
made  that  the  wood  did  not  stand  the  seasoning  process,  was  liable 
to  **  faults",  seasoned  quickly,  and  was  liable  to  decay.  Before 
seasoning  the  wood  was  first  treated  with  hot  lime  solution  and  then 
cowdung  and  mud  were  plastered  over  it  to  prevent  *'  rifting.'* 

Furniture. —  Padauk  wood  has  been  used  to  a  considerable  extent 
at  the  Mandalay  jail  for  making  furniture,  carriage  wheels  and 
shafts,  and  cart-wheel  naves.  The  Superintendent  of  the  jail  states 
regarding  the  wood  :  *'  It  takes  a  very  high  polish,  and  the  manu- 
facture of  furniture,  especially  camp  furniture,  has  been  a  great 
success.  Padauk  is  very  hard  and  durable,  but  works  well,  and  if 
the  weight  of  the  wood  was  lighter  it  would  be  preferable  to  teak 
for  making  furniture."  It  can  be  used,  however,  in  pieces  of 
smaller  section  than  teak,  owing  to  its  strength,  so  that  the  weight 
is  to  some  extent  counteracted. 
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Pdviag-blocks. —  Padauk  is  at  present  under  trial  for  street- 
paving  in  Rangoon,  25,000  paving  blocks  having  been  supplied  to 
the  Municipality  in  1906-07  and  26,440  in  1907-08.  It  is  as  yet  too 
soon,  however,  to  form  any  conclusions  as  to  the  merits  of  the  wood 
for  this  purpose. 

Further  Uses.  —  Burma  Padauk  timber  well  deserves  more  exten- 
sive trial  as  a  superior  house-building  timber  for  door  and  window 
frames,  panelling,  carving,  polished  floors,  railway  carriages, 
boat  and  ship  building,  cabinet-work  and  general  carpentry.  It 
is  too  scarce  and  valuable  a  wood  for  railway-sleepers,  otherwise 
there  are  few  woods  which  would  equal  it  for  the  purpose.  It  is 
essentially  a  high-class  hardwood. 

14.  Minor  products. 

The  minor  products  yielded  by  the  Padauk  tree  are  of  small 
importance  commercially.  The  scented  flowers  are  used  for  decora- 
tions by  the  Burmese.  A  red  astringent  gum-kino  is  yielded  by 
gashes  made  in  the  bark,  but  it  is  put  to  no  use.  The  bark  is  some- 
times used  to  poison  fish.  Mr.  C.  V.  Ryan  notes  that  a  blue  dye 
has  been  observed  to  exude  from  Padauk  wood  when  soaked  in  water ; 
nothing  is  known,  however,  regarding  this  dye. 
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Glossary  of  Vernacular  Terms. 

Indaing. —  A  type  of  forest,  most  frequently  found  on  laterite, 
in  which  the  prevailing  species  are  In  (Dipterocarpus  tuberculatiu), 
Thitya  (Shorea  obtusa)  and  Ingyin  (Pentacme  suavis). 

Kyathaungwa. — Bainbusa  polymorpha. 

Myinwa. —  Dendrocalamus  strictus. 

Padaun^:. —  A  roughly-fashioned  pair  of  wheel-hubs,  in  one 
piece. 

Pyinkado. —  Xylia  dolabriformis. 

Taun£:ya  (plantation). —  A  plantation  raised  along  with  field 
crops  in  a  temporary  forest  clearing. 

Thaikwa. —  Bambusa  Tulda. 

ThanAwa.'^T hyrsostachys  Oliveri. 

Wanwe,  Wapyu. — Oxytenanthera  albociliata. 
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A  Note  on  the  Preservation  of 
Bamboos  from  the  attacks  of  the 
Bamboo  Beetle  or   "Shot-Borer" 

BY 

E.  P.  STEBBING,  f.ls.,  f.z.s..  f.r.o.s.,  f.e.s. 

General  Remarks. 

THE  work  of  the  bamboo  beetle  or  '*  shot-borer/*  the  ghoong  of 
the  Natives  in  many  parts  of  the  country,  is  well  known  in 
India.  All  who  have  anything  to  do  with  bamboos,  either  with 
their  cutting  and  export,  their  use  in  buildings,  or  their  manufac- 
ture into  the  thousand  and  one  articles  to  which  this  most  useful 
commodity  is  put  in  the  country  have  to  count  upon  and  allow  for 
the  ravages  of  this  pest  and  in  many  parts  a  year  to  a  year  and  a 
half  may  be  given  as  the  estimated  and  probable  life  of  a  bamboo 
after  cutting. 

Description  and  Life-History  of  the  ''  Shot-borer/' 

But  although  the  results  of  its  work  are  well-known,  the  real 
author  of  the  depredations  is  far  from  being  a  well-recognised 
enemy  owing  hoth  to  its  small  size  and  to  its  secretive  habits.  The 
damage  is  committed  by  a  tiny  beetle  and  its  grubs  (»ee  Plate  I,  fig. 
1  a,  b,  c)  which  are  of  slightly  smaller  diameter  than  the  holes  with 
which  the  bamboos  are  seen  to  be  riddled.  The  beetle,  which  has 
a  black  head  and  thorax  and  reddish-coloured  shining  wing  covers 
(fig.  c  back  and  side  view),  bores  its  way  into  tlie  bamboo  and  lays 
its  eggs  in  the  interior,  each  beetle  laying  about  20.  From  these 
eggs  small,  white,  roundish  dots  of  grubs  issue  within  a  few  days 
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of  their  being  deposited.  These  tiny  larvee  (fig.  la)  burrow  up 
and  down  in  the  interior  of  the  bamboo  and  reduce  its  structure  to 
powder  (fig.  Id).  About  four  weeks  are  spent  in  this  stage  and  the 
grubs  then  enlarge  the  ends  of  their  burrows  and  change  to  pupae 
or  nymphs  (fig.  b)  which  after  some  eight  days  or  so  turn  into  the 
beetles.  On  becoming  mature  the  beetles  bore  their  way  out  of  the 
bamboos  and  thus  add  further  to  the  tunnels  already  made  in  them. 
On  emergence  the  insects  fly  off  to  attack  fre«h  bamboos  or  they 
may  bore  into  the  one  in  which  they  have  matured  themselves. 
There  are  thus  three  separate  forms  of  attack :  — 

^a)  The  female  beetle  bores  into  the  interior  of  the  bamboo  and 
lays  its  eggs  there.  This  is  the  first  attack  on  the 
bamboo  and  can  be  seen  from  the  outside. 

(6)  From  the  eggs  hatch  out  little  grubs  which  feed  upon  the 
wood  of  the  interior  of  the  bamboo  aud  thus  undermine 
its  strength.  This  attack  is  not  visible  from  the  out- 
side. 

(c)  The  beetles  on  maturing  from  the  grubs  bore  their  way  out 
of  the  bamboo. 

It  used  to  be  thought  that  each  of  the  shot-borers  made  their 
way  cut  by  a  separate  tunnel,  driven  direct  from  the  place  where 
the  grub  had  pupated  to  the  outside.  This  is  not,  however,  the 
case  as  the  matured  beetles  appear  to  issue  either  all  from  the  same 
exit  hole  or  from  one  or  two  only,  these  being  often  the  former 
entrance  holes  of  the  mother  beetles  which  are  considerably  enlarg- 
ed. Beetles  of  the  new  generation  appear  to  also  make  use  of  these 
old  holes  to  enter  the  bamboo  to  egg-lay,  boring  away  from  the  old 
gallery  when  they  have  got  inside.  When  bamboos  are  in  lengths 
it  will  be  found  that  the  beetles  tunnel  in  them  parallel  to  the  long 
axis  and  form  galleries  which  open  at  one  of  the  ends.  The  bam- 
boo is  thus  often  completely  hollow  in  parts  without  there  being 
much  outward  evidence  of  its  having  been  badly  attacked.  This 
is  more  especially  the  case  when  the  beetles  have  entered  and  left 
by  the  same  holes,  made  at  one  of  the  ends  of  the  bamboo.  A 
feature  which  greatly  adds  to  the  insect's  power  of  doing  serious 
damage  is  to  be  found  in  the  fact  that  in  the  warmer  parts  of  the 
coulitry  it  passes  through  at  least  five,  and  perhaps  more,  genera- 
tions  or  life  cycles  in  the  year.     I  have  said  that  the  insect  lays 
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about  20  eggs  and  therefore  one  female  beetle  may  produce  the 
following  progeny  in  the  year  on  the  supposition  that  only  five 
generations  are  passed  through  :  — 

1  Female  Beetle. 

lat  generation    .  1  x  20  =  20  beetles,  say  i  males  and  J  females  (the  latter 

are,  however,  usually  in  excess  of  former). 
2nd        ,,  .  10  X  20  ■•        200  beetles,  say,  ^  males  and  ^  females. 

3rd         „  .        100x20  «     2,000  ditto. 

4th        „  .     1,000x20  -  20,000  ditto. 

5th        „  .  10,000x20  -200,000  ditto. 

If  there  is  a  6th  generation  the  number  of  females  increases  to 
^,000,000.         - 

Taking  only  50  per  cent,  of  the  5th  generation  beetles  as  matur- 
ing and  laying  eggs^  we  still  have  100,000  insects  as  the  progeny 
of  the  one  "mother  beetle  in  the  spring.  This  great  prolificness 
easily  explains  why  bamboos  suffer  so  greatly  from  the  shot-borer's 
attacks  throughout  the  country. 

With  this  brief  sketch  of  the  beetle  and  its  mode  of  attack  we 
will  now-  turn  to  the  consideration  .of  a  method  of  treatment  by 
which  the  bamboos  can  be  preserved  at  any  rate  for  a  time  against 
the  pest. 

Experimental  Treatment  for  Preservation. 

Towards  the  end  of  April  of  his  year  (1903)  Mr.  Williams,  the 
Superintendent  of  the  Telegraph  Workshops  at  Calcutta,  informed 
me  that  bamboos  which  he  was  converting  into  field  telegraph  posts 
for  use  in  frontier  expeditions  and  elsewhere  were  being  attacked 
and  riddled  by  insects.  The  specimens  he  sent  me  I  identified  as  the 
common  bamboo-boring  beetle.*  As  the  question  of  the  preservation 
of  bamboos  against  this  insect  had  been  engaging  my  attention  for 
some  time,  I  immediately  paid  a  visit  to  the  workshops  and  ex- 
amined the  bamboos.  I  found  that  before  being  fitted  up  as  tele- 
graph" posts,  they  were  being  experimentally  treated  in  the  follow- 
ing manner:  — 

(1)  Five  days'  soaking  in  river  water; 

(2)  Five  days'  soaking  in  a  solution  of  copper  sulphate,  after 

which  they  were  dried   in   a   covereil   shed   for   several 
days;  and  then 
(3)'  Soaked  for  24  hours  in  common  Rangoon  oil. 


♦  Dtncderus  minutus,  T^egne. 
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This  latter  has  the  eflfect  of  darkening  the  bamboos  and  the  smell 
of  the  oil  remains  in  them  for  some  considerable  time,  although  not 
SO  offensively  as  to  prevent  their  being  made  use  of.  The  treatment 
lasted  about  14  days  upon  the  expiration  of  which  period  the  bam- 
boos were  at  once  sent  to  the  workshops  to  the  fitted. 

Mr.  Williams  had  reported  that  within  three  weeks  of  this 
treatment  some  of  the  bamboos  had  been  again  attacked  by  the 
borers.  As  some  9,000  had  been  through  the  treatment,  many  of 
which  had  been  already  fitted,  the  case  afforded  a  good  opportunity 
for  experiment. 

Having  carefully  examined  all  the  bamboos  and  their  method 
of  treatment  I  was  able,  through  the  courtesy  of  the  Superinten- 
dent, to  obtain  a  number  of  specimens  both  untreated  and  in  the 
various  stages  of  treatment.  With  them  it  was  my  intention  to 
initiate  a  series  of  experiments  to  determine  the  exact  effect  of  any 
one  or  more  of  these  preservative  liquids  as  a  deterrent  to  Ihe 
attacks  of  the  beetles. 

The  bamboos  had  been  cut  in  the  Garhwal  Forests  (United  Pro- 
vinces) and  were  obtained  by  the  Telegraph  Department  at  Naji- 
babad  near  Bareilly  having  been  floated  down  from  the  forests. 
They  were,  following  the  usual  custom,  passed  through  fire  and 
straightened  T)y  the  merchants  before  being  sold. 

The  telegraph  specification  required  the  bamboos  to  have  been 
cut  during  the  cold  weather  of  1902-03,  to  be  8  feet  in  length  or 
over  with  a  diameter  at  the  small  end  of  not  less  than  |  inch  and 
not  more  than  1^  inch.  Only  male  bamboos,  i.e.,  solid  ones,  were 
to  be  included  in  the  indent. 

The  bamboos  were  despatched  in  convenient  lots  from  Bareilly 
and  no  especial  protection  was  given  to  them  on  the  journey  down. 
They  arrived  in  Calcutta  mostly  in  February  and  March,  the  last 
batches  only  reaching,  however,  in  April.  They  were  not  subjected 
to  any  treatment  before  the  end  of  February,  and  consequently 
some  of  the  bamboos  were  in  the  works  for  nearly  a  month  before 
being  operated  upon.  Those  showing  evidence  of  the  pre- 
sence of  borers  had  therefore  either  become  infested  on  the  way 
down  or  in  Calcutta  itself.  When  the  treatment  the  bamboos  were 
to  be  subjected  to  had  been  decided  upon,  no  time  was  lost  in  put- 
ting them  through  it.     It  W£^s  as  the  last  batches  of  the  bamboos 
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were  being  subjected  to  the  oil  process  that  I  visited  the  works. 
From  previous  observations  I  was  of  opinion  that  the  beetles  then 
appearing  in  the  works  were  those  of  the  Ist  generation,  ia  the  year, 
i.e.,  they  had  developed  from  eggs  laid  probably  at  the  end  of 
February  or  beginning  of  March.     I  wished  to  try  and  find  out — 

(1)  How  many  more  generations  of  the  beetle  appeared  in  the 

year. 

(2)  Whether  the  oil  treatment  was  of  any  use. 

Experiments. 

The  bamboos  I  selected  for  my  experiments  were  good  examples 
of  their  class  of  treatment,  and  on  receipt  they  were  placed  in  boxes 
constructed  of  tin  foil  and  provided  with  close  fitting  tops  of  wire 
gauze.  The  boxes  were  so  made  that  there  was  no  chance  of  any- 
thing inside  getting  out  or  anything  from  without  getting  in  and 
they  answered  admirably.  The  whole  series  of  experiments  were 
personally  carried  out  by  myself  in  order  to  ensure  accuracy  in  the 
observations  and  they  lasted  from  the  end  of  April  till  the  end  of 
November.  In  each  box  were  placed  specimens  of  differently 
treated  bamboos.  The  experiments  were  commenced  on  the  29th 
April  upon  which  date  four  boxes  were  got  ready  as  follows :  — 

Experiment  I. — Box  contained  untreated  bamboos. 
Experiment    II. — ^Box    contained    bamboos    which    had    been 

through  the  water  process. 
Experiment   III. — Box    contained   bamboos    which    had    been 

through  the  water  and  CuSo^  (copper  sulphate)  processes. 
Experiment    IV. — Box    contained    bamboos    which    had    been 

through  the  water,  CuSo^,  and  Rangoon  oil  processes^ 

A  day  or  two  afterwards  three  more  boxes  were  prepared  as 
follows:  — 

Experiment  V. — Bamboos  treated  up  to  and  including  CuSo^. 
Experiment  VI. — Fully  treated  bamboos. 
Experiment  VII. — Fully  treated  bamboos. 

The  idea  was  to  endeavour  to  ascertain  what  portion  or  portions 
of  the  treatment  were  effective  against  the  borer,  it  being  assumed 
that  the  bamboos  experimented  with  contained  or  had  contained 
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eggs  or  grubs  or  beetles  at  the  time  they  were  put  into  the  boxes. 
These  latter  were  examined  weekly  or  at  lesser  intervals.  I  pro- 
pose to  give  in  exienso  the  observations  noted  during  the  first 
month,  in  order  that  the  manner  in  which  the  experiments  were 
carried  out  may  be  clearly  understood,  subsequent  months  being 
shortly  summarised. 

During  the  first  month,  t.^.,  up  to  the  26th  May,  the  following 
observations  were  recorded  :  — 

Experiment  I, — Untreated  bamboo — No  boring  apparent  at  first. 
On  the  12th  May  dead  beetles,  which  had  issued  from  the  bamboo 
after  egg-laying,  found  at  bottom  of  box.  18th  May — More  dead 
beetles  and  one  living  one  at  bottom  of  box.  A  considerable  amount 
of  saw-dust,  the  result  of  the  burrowing  operations  of  beetles  and 
their  larvae,  at  bottom  of  box.  May  26th — Dead  and  living  beetles 
taken  from  box.  Considerable  heaps  of  saw-dust  present.  (I  may 
note  that  after  each  inspection  all  saw-dust  was  swept  up  into  one 
corner  of  the  box  so  as  not  to  interfere  with  future  observations.) 

Experiment  IL — Water  process — This  bamboo  showed  no  signs 
of  having  been  attacked  on  being  placed  in  the  box.  No  signs  were 
visible  up  to  May  26th. 

Experiment  IIL — CvSo^  process — No  signs  of  attack  on  April 
28th  or  afterwards  up  to  May  26th. 

Experiment  IV. — Oil  process — The  bamboos  had  been  attacked 
previously  to  the  treatment.  No  further  signs  of  attack  up  to  May 
26th. 

Experiment  F. — CuSo^  process — Bamboos  badly  attacked.  May 
12th — Ten  dead  beetles  found  at  bottom  of  box  and  a  large  amount 
of  borfng  was  going  on  inside  the  bamboos  as  evidenced  by  the 
piles  of  saw-dust  all  over  the  bottom  of  the  box.  May  18th — Five 
beetles  at  bottom  of  box,  all  dead,  and  a  large  amount  of  saw-dust. 
May  26th— Twenty-two  beetles,  mostly  alive,  taken  from  the  box. 
Saw-dust  plentiful.  [A  predaceous  beetle*  (see  PL  I,  fig.  3)  and 
a  parasitic  ichneumon  fly  were  also  taken  from  the  box.] 

Experiment  VL — Previous  to  being  treated  this  bamboo  had 
been  badly  attacked  by  the  beetles  which  had  bored  in  to  lay  eggs, 
numters  of  which  must  have  been  deposited  within  the  bamboo. 
No  evidence  of  any  fresh  borings  in  the  interior  of  the  bamboo  up 

to  May  26th.  "  

♦  Hectatihron  brevifoaaum* 
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Expe^rivient  F/Z.^-This  bamboo  bad  been  slightly  attacke*! 
before  treatment.     No  subsequent  attacks  up  to  May  26th. 

On  the  18th  May  I  received  and  examined  a  very  badly  riddled 
bamboo  sent  by  Mr.  Williams.  He  stated  that  it  had  been  through 
all  the  processes ;  yet  it  swarmed  with  the  beetles.  On  examina- 
tion it  appeared  to  me  that  the  bamboo  had  not  been  thoroughly 
subjected  to  the  oil  process.  It  was  light  coloured,  but  little  greasy 
to  the  touch,  and  smelt  but  slightly  of  the  oil.  As  I  was  becoming 
convinced  that  the  water  and  CuSo^  processes  alone  afforded  no 
protection,  I  wrote  to  the  Superintendent  pointing  out  that  it  was 
possible  that  some  of  the  bamboos  at  the  top  of  the  heap  in  the  oil 
tank  had  probably  not  been  as  well  soaked  as  those  beneath,  and 
that  without  this  thorough  soaking  the  effects  of  the  oil  were  soon 
lost.  I  had  noticed  other  bamboos  in  the  workshops  which  showed 
little  traces  of  the  oil  although  they  had  been  through  the  complete 
process.  In  reply  to  my  letter  Mr.  Williams  agreed  that  it  was 
possible  that  the  upper  bamboos  in  the  oil  tanks  had  not  received  a 
sufficient  soaking.  To  make  this  point  more  certain  I  commenced 
the  following  further  experiments  on  the  20th  May:  — 

E^cperiment  VIII, — A  well  oiled  bamboo  was  put  into  a  box 
and  in  with  it  were  placed  pieces  of  bamboo  completely  riddled  by 
the  shot-borer  and  full  of  living  grubs,  pupae  and  beetles.  I  ex- 
amined the  box  on  the  24th  and  2()th  May  upon  which  dates  the  oil 
bamboo  still  remained  unattacked. 

Experiment  IX, — E.rperim^nf  with  hamhoos  in  the  open — Bam- 
boos in  all  stages  of  treatment  were  placed  in  close  juxtaposition 
with  badly  infested  bamboos  as  follows: — Lengths  of  untreated, 
water,  CuSo^  and  oil-treated  bamboos  placed  in  a  row  upon  a  table 
and  covered  with  split  opened  out  segments  of  larger-diameter 
bamboos  containing  beetles  and  larvae,  etc. 

On  the  29th  May  I  paid  another  visit  to  the  works  and  found 
that  a  large  number  of  the  bamboos  had  been  fitted  and  finished  and 
%tere  stacked  in  a  covered  shed  open  at  one  side.  They  were  separ- 
ated in  lots  by  bamboo  uprights.  Tliese  latter  had  not  been  treated 
and  were  attracting  the  beetles.  The  bamboos  were  exposed  to  the 
rays  of  the  hot  afternoon  sun.  I  examined  the  lots  carefully  and 
came  to  the  conclusion  that  the  oil  treatment  had  been  very  uneveuj 
some  bamboos  having  evidently  not  been  as  well  treated  as  others. 


8  Note  on  tue  preservation  of  bamboos  from  the 

I  could  not  find  a  single  case  of  a  well-soaked  bamboo  being  attack- 
ed by  the  beetle  although  I  examined  a  good  many.  This  coin- 
cided with  the  experiments  I  was  conducting  at  the  Museum.  I 
accordingly  informed  the  Superintendent  that  I  was  of  opinion 
that  the  oil  treatment  was  effective  if  done  thoroughly.  I  pointed 
out  that  the  beetles  had  been  so  numerous  during  May  that  it  was 
probable  that  few  of  the  9,000  bamboos  (the  number  received  for 
conversion  into  telegraph  posts)  would  have  remained  unattacked 
had  they  not  been  treated  in  the  manner  described. 

The  following  is  a  summary  of  the  observations  recorded  for 
the  second  month  of  the  experiment  up  to  June  23rd:  — 

Experiment  7. — Untreated  bamboo — Beetles,  both  alive  and 
dead,  were  found  at  the  bottom  of  the  box  throughout  the  month, 
the  number  being  large  on  June  23rd.  Large  amounts  of  saw- 
dust. Some  predaceous  beetles*  (PI.  I,  fig.  2)  present  feeding  upon 
the  boring  beetles. 

E:rperiment  II, — W(Mer — No  signs  of  attack. 

Experiment  III. — CuSo^ — Xo  signs  of  attack. 

Experiment  IV. — Oil — No  signs  of  attack. 

Experiment  V. — CvSo^ — Numbers  of  beetles,  both  alive  and 
dead,  found  at  bottom  of  box,  the  number  being  largest  on  June 
23rd.  A  very  large  amount  of  saw-dust  has  been  excavated  by  the 
beetles  and  their  larvae.  The  greater  bulk  of  a  new  generation  of 
beetles  is  evidently  issuing  now  (23rd  June)  from  the  bamboos. 
Parasitic  beetles  and  ichneumon  flies  taken  from  the  box  but  are 
not  in  sufficient  numbers  to  act  as  an  eflScient  check  upon  the  pest. 

Experiment  VI. — Oil — No  signs  of  attack. 
Experiment  VII. — Oil — No  signs  of  attack. 

Experiment  VIII. — Oil  and  untreated  attacked  bamboo — To- 
wards the  beginning  of  the  month  noted  that  a  beetle  had  endeav- 
oured to  bore  into  the  oil  bamboo.  It  had  made  a  tiny  shallow 
circular  depression  and  then  stopped  work.  Number  of  dead  bee- 
tles lying  in  vicinity  of  the  oil  bamboo.  A  large  number  of  living 
beetles  in  box  on  23rd  June. 

Experiment  IX. — Experi-vient  with  bamboos  in  the  open — The 
untreated  bamboos  and  the  ones  soaked  in  water  and  CuSo^  were  all 

♦  Thanasimus  sp. 
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attacked  during  the  month  by  beetles  from  the  infested  pieces  placed 
close  to  them,  and  on  the  23rd  June  were  being  freshly  riddled,  by 
the  new  generation  of  beetles  then  issuing.  The  oil  bamboos  al- 
though subjected  to  the  same  conditions  as  the  others  all  remained 
unattacked. 

Exyeriment  X. — On  the  15th  June  placed  an  untreated,  bamboo 
in  a  box  with  a  pair  of  beetles  in  order  to  ascertain  the  number  of 
eggs  laid  and  the  nature  of  the  gallery  bored^  This  latter  is  gene- 
rally practically  impossible  owing  to  the  beetles  and  larv»  working 
gregariously  in  the  bamboo  with  the  result  that  the  tunnels,  all 
run  into  one  another. 

From  the  above  summary  it  will  be  seen  that  at  the  end  of  the 
second  month  of  the  experiment  all  the  bamboos  which  had  gone 
through  the  whole  process  (Experiments  IV,  VI,  VII,  VIII,  and 
IX)  showed  no  attack  by  the  beetles.  Those  which  had  been 
infested  previously  to  the  oil  bath  must  have  had  all  eggs,  larv® 
and  beetles  they  may  have  contained  at  the  time  killed  off  by  the 
oil.  It  may  be  contended  that  the  beetles  have  in  all  cases  had 
other  bamboos  to  attack  and  so  have  left  the  oiled  ones  alone.' 
Since,  however,  this  will  almost  invariably  be  the  case  throughout 
the  country,  this  point  would  not  appear  to  be  an  important  one. 

For  the  third  month  up  to  July  27th  the  following  results  were 
obtained:  — 

Ea^periment  I. — Untreated  bamboo — A  large  number  of  beetles 
taken  from  the  box  this  month,  especially  on  and  after  July  21st. 
From  the  number  found  alive  between  July  21st  and  27th  it  is 
probable  that  a  new  generation  of  beetles  arising  from  the  eggs 
laid  by  the  June  beetles  issued  at  this  period:  a  few  predaceous 
beetles  present. 

Experiment  II, — Water — No  signs  of  attack. 
Experiment  III^ — CuSo^ — No  signs  of  attack. 
Experiment  IV. — Oil — No  signs  of  attack. 

Experiment  F. — CuSo^ — A  very  large  number  of  beetles  taken 
from  this  box  (mostly  alive)  towards  the  end  of  the  month,  as  many 
as  106  being  taken  out  on  July  21st — evidently  a  new  generation. 

Experiment  VI. — Oil — No  signs  of  attack. 

Experiment  VII. — Oil — ^Na  signa  of  attack. 
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Experiment  VII I. — Oil  and  Untreated  attached  bamboos — No 
signs  of  attacks.  Beetles  very  numerous  in  the  box  and  in  the 
untreated  bamboo. 

E.rperiment  IX, — Exi^riment  with  bamboos  in  the  open — The 
attack  has  been  continued  in  the  untreated,  water  and  CuSo^  bam- 
boos, and  towards  the  end  of  the  month  a  number  of  new  holes  were 
apparent,  made  by  the  new  generation  of  beetles.  In  many  cases 
these  latter  were  watched  boring  into  the  bamboos.  The  paper 
wrappers  tied  round  the  bamboos  (on  which  the  number  of  the 
particular  experiment,  etc.,  was  written)  showed  round  holes  through 
them,  the  result  of  fresh  work  on  the  beetles'  part.  Numerous 
beetles  were  also  observed  flying  about  the  office  between  the  21st 
and  27th  of  tlie  month. 

The  oil-treated  bamboos  were  unattacked. 

On  the  29th  June  I  received  a  communication  from  Mr.  Williams 
in  which  he  informed  me  that  he  had  resoaked  all  the  bamboos  (by 
flien  mostly  converted  into  field  telegraph  posts)  in  oil.  Although 
(his  was  perhaps  scarcely  necessary  in  the  case  of  many  yet  as  those 
in  which  the  oil  treatment  was  not  satisfactory  were  mixed  up  with 
^hose  which  were  fully  soaked  it  was  evidently  the  safest  thing 
to  do.  On  the  20th  July  I  again  paid  a  visit  to  the  works  and 
inspected  the  9,000  bamboos.  The  Superintendent  reported  no 
further  attack,  and  this  is  the  case  at  the  present  date  (18th  August) 
although  at  least  two  generations  of  the  beetles  have  issued  since 
the  treatment  was  carried  out.  Fnder  the  present  plan  of  soaking, 
which  I  was  shown  during  this  visit,  every  bamboo  remains  well 
covered  by  the  oil  in  the  tanks  for  24  hours  before  being  removed. 

For  the  fourth  month  up  to  21st  August  the  following  results 
were  obtained :  — 

Experirnent  7. — Untreated  bamboo — During  the  first  days  of 
August  beetles  continued  to  issue  freely  from  the  bamboos.  From 
then  onwards  only  a  few  were  obtained  from  the  box.  Heavy  boring 
by  grubs  was,  however,  going  on  inside  the  bamboos. 

Experiment  II. — Water — No  signs  of  attack. 
Experiment  III. — CuSo^ — No  signs  of  attack. 
Experiment  IV, — Oil — No  signs  of  attack. 
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Experiment  V. — Beetles  were  still  issuing  freely  at  beginning 
of  August  and  they  commenced  to  do  so  9gain  about  the  2 1st. 
Predaceous  beetles  and  ichneumon  flies  fairly  numerous. 

Experiment  VI, — Oil — No  signs  of  attack. 
Experiment  VII. — Oil — No  signs  of  attack. 

Experiment  VIII, — Oil  and  untreated  attached  bamboos — Oil 
bamboo  unattacked. 

Experiment  IX. — Bamboos  in  the  .  open — Beetles  and  larvffl 
plentiful  in  the  untreated,  water,  and  CuSo^  bamboos.  The  oil- 
treated  bamboos  remained  unattacked. 

The  prepared  telegraph  posts  in  the  Workshops  remained  un- 
attacked throughout  the  month. 

For  the  fifth  month  up  to  September  28th  the  following  results 
were  recorded :  — 

Experiment  I. — Untreated  bamboo — Between  August  2l8t  and 
September  7th  a  large  number  of  beetles  issued  from  the  bamboos 
and  were  found  in  the  box — evidently  a  new  generation.  A.gain 
at  the  end  of  the  month  the  number  once  more  increased,  88  living 
and  63  dead  beetles  being  taken  from  the  box  between  September 
22nd  and  28th.  This  would  be  yet  another  generation — the  period 
from  egg  to  beetle  of  this  one  being  evidently  less  than  a  month. 

Experiment  II. — Water — No  signs  of  attack. 
Experiment  III. — CvSo^ — No  signs  of  attack. 
Experiment  IV. — Oil — No  signs  of  attack. 

Experiment  V. — CuSo^ — The  generation  of  beetles  which  com- 
menced to  issue  after  August  21st  continued  to  issue  up  to  September 
7th,  as  many  as  130  beetles  being  obtained  from  the  box. 

Predaceous  beetles  feeding  upon  the  bamboo-borers  fairly  nu- 
merous. The  number  of  beetles  issuing  was  less  during  latter  part 
of  the  month.  A  large  number  of  half-eaten  remains  of  the  shot- 
borers  taken  from  the  box. 

Experiment  VI. — Oil — No  signs  of  attack. 

Experiment  VII. — Oil — No  signs  of  attack. 

Experiment  VIII. — Oil  and  untreated  attqJcked  bamboos — Oil 
bamboo  unattacked. 
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E^tpenment  IX. — Bamboos  in  the  open — Beetles  issued  during 
the  first  and  latter  part  of  the  mouth  freely  from  the  untreated, 
water,  and  CuSo^  treated  bamboos.  Of  the  oil  bamboos,  one  which 
had  not  been  thoroughly  soaked  was  attacked  by  two  beetles  at  one 
end.     The  other  properly  soaked  oil  bamboos  remained  unattacked. 

The  Superintendent  reported  at  the  end  of  the  month  that  none 
of  the  prepared  telegraph  posts  had  been  attacked. 

Ft)r  the  sixth  month  up  to  October  30th  the  following  obsei-va- 
tiqns  were  recorded  :  — 

Experinnent  I. — Untreated  bamboos — The  generation  of  beetles 
which  commenced  to  issue  towards  the  end  of  September  continued 
on  into  October,  150  beetles  issuing  between  September  29th  end 
October  7th.  In  the  latter  half  of  October  beetles  again  issued 
numerously,  over  two  hundred  beetles  issuing  by  the  end  of  the 
month. 

Experiment  II, — Water — No  signs  of  attack. 

Experiment  III. — CuSo^ — No  signs  of  attack. 

Experiment  IV. — Oil — No  signs  oi  attack. 

Experiment  W — CuSo^ — During  the  month  the  number  of  beetles 
issuing  decreased  until  towards  the  end  of  the  month  the  shot- 
borer  beetles  entirely  stopped  coming  out.  On  the  other  hand,  a 
number  of  predaceous  beetles  (both  Thanasivius  sp.  and  Hectar- 
thron  brevifossum,  see  Plate  I,  figs.  2  and  3)  issued  during  the 
latter  part  of  the  month  they  having  evidently  got  the  upper  hand 
and  practically  exterminated  all  that  were  left  of  the  bamboo- 
borers. 

Experiment  VI. — Oil — No  signs  of  attack. 

Experiment  VII. — Oil — No  signs  of  attack. 

Experimeiit  VIII. — Oil  and  untreated  bamboos — Oil  bamboo 
is  still  unattacked. 

Experiment  IX. — During  the  first  part  of  the  month  beetles 
issued  in  large  numbers  from  the  untreated,  water,  and  CuSo^  bam- 
boos. During  the  latter  part  of  the  month  a  cold  snap  occurred 
between  the  24th  and  29th  and  this  seems  to  have  put  an  end  to  the 
beetle's  work.  Oil  bamboos  unattacked  except  the  badly  treated 
one  in  which  boring  continued  to  a  slight  extent  throughout  the 
month. 
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Plate  II  shows  the  condition  of  these  bamboos  at  this  period. 
No.  1  is  the  imperfectly  oil  treated  one  which  was  attacked;  Nos. 
2,  3  and  4  are  untreated,  water,  and  CuSo^  treated,  all  attacked; 
No.  5  portion  of  the  large  infested  opened  out  bam'boo;  No.  G  a 
fully  oil-treated  bamboo,  unattacked. 

I  visited  the  Workshops  during  the  month,  and  inspected  the 
converted  bamboos.  I  could  find  no  signs  of  attack  by  the  shot- 
borer  although  at  least  four  generations  of  the  beetle  had  issued 
in  Calcutta  since  they  had  been  treated. 

For  the  seventh  month  up  to  the  15th  November  the  observa- 
tions recorded  show  that  the  attack  of  the  beetle  practically  ceased 
this  year  at  the  end  of  October  with  the  coming  of  the  first  cold 
snap.  In  warmer  years  the  attacks  would  prol^ably  be  carried  on 
up  to  the  middle  of  November. 

Resnlts. 

The  following  deductions  may  I  think  be  considered  as  estab- 
lished by  the  above  experiments:  — 

(1)  That  neither  the  five  days  in  water  nor  that  followed  by  a 
further  five  days  in  CuSo^  are  of  any  use  as  a  protection  against  the 
beetles.  It  is  true  that  Experiments  II  and  III  seemed  at  first  to 
prove  that  these  soakings  were  effective  since  the  bamboos  in  these 
boxes  have  remained  unattacked.  I  attribute  this,  however,  solely 
to  the  fact  that  the  pieces  of  bamboos,  selected  at  haphazard  in  the 
Telegraph  Workshops,  and  placed  in  the  closed  boxes  in  April  when 
the  beetles  were  egg-laying,  did  not  happen  to  have  had  egg  depo- 
sited in  them  and  consequently  when  they  were  placed  in  the  beetle- 
proof  boxes  and  protected  against  any  future  depositions  of  eggs 
in  them  they  showed  no  attacks.  All  the  subsequent  experiments 
with  these  classes  of  treatment  show  that  they  afford  no  protection 
against  the  beetles. 

(2)  That  the  bamboos  which  had  gone  through  all  the  stages  c;f 
the  treatment  and  had  received  a  proper  soaking  in  the  oil  tank 
remained  unattacked  and  in  addition  were  proof  against  further 
attacks  by  the  beetles. 

(3)  That  at  least  five  generations  of  these  beetles  issued  between 
the  last  week  in  April  and  the  end  of  October :  the  1st  taking  about 
seven  weeks,  from  end  of  April  to  the  third  week  in  June,  to  rmj 
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through  all  itp  stages:  the  2iul  about  4-5  weeks,  from  the  third 
week  in  June  to  near  the  end  of  July :  the  3rd  4  weeks,  from  the 
end  of  July  to  the  beginning  of  September:  the  4th  less  than  4 
weeks,  from  Ist  week  in  September  to  end  of  the  month:  the  5ih 
from  end  of  September  to  end  of  October.  It  is  probable  that  many 
of  the  beetles  of  this  generation  were  caught  and  killed  oflE  by  the 
cold  snap  experienced  towards  the  end  of  the  month. 

(4)  That  bamboos  cut  in  the  forests  between  December  and 
February  can,  even  if  not  treated  till  two  and  three  months  liave 
elapsed  since  cutting  (by  which  time  it  is  probable  that  many  of 
tliem  will  contain  eggs),  be  preserved  by  the  oil  treatment  from 
further  attacks  of  the  beetle-borer.  Bamboos  unprotected  by  the 
oil  treatment  are  tunnelled  into  by  the  April,  June,  July,  September, 
and  October  generations  of  beetles,  each  of  which  attacks  means 
their  subsequent  riddling  by  the  larvae  arising  from  the  eggs  laid 
by  the  beetles. 

(5)  That  the  oil  treatment  therefore  considerably  prolongs  the 
period  of  usefulness  of  the  bamboo,  this  period  being,  as  far  as  the 
experiments  at  present  show,  at  least  a  year. 

Reconimeiidatioiis. 

(a)  I  am  inclined  to  recommend  that  the  soaking  for  five  days 
in  water  should  be  continued  since  a  thick  shiny  gelatinous  substance 
exudes  from  the  bamboos  during  this  process,  and  this  exudation 
probably  enables  the  bamboo  to  absorb  a  larger  quantity  of  oil  than 
would  be  otherwise  the  case. 

(b)  That  the  soaking  in  the  copper  sulphate  solution  be  dis- 
continued since  the  experiments  have  shown  it  to  have  no  preser- 
vative effect  against  the  beetles. 

(c)  That  the  bamboos  be  allowed  to  dry  in  a  covered  shed  for 
several  days  after  the  water  process. 

{d)  That  after  drying  the  bamboos  be  soaked  for  48  hours  in 
common  Rangoon  oil. 

Cost. 

The  Superintendent  of  the  Telegraph  Workshops  informed  me 
that  the  cost  of  the  treatment  as  carried  through  by  him,  i,e.,  five 
days'  in  water,  five  days  in  CuSo^  followed  by  several  days  drying 
and  then  two  separate  soakings  (at  an  interval  of  a  couple  of  months) 
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of  24  hourfT  each  in  HangoDn  oil,  amounted  t6  R3-5  per  100  6-foot 
lengths  or  6'3  pies  per  length.     This  includes  the  labour. 

•  Omitting  the  CuSo^  treatment  and  a  second  soaking  in  the  oil, 
together  with  the  additional  handling  involved,  should  effect  a 
saving  in  this  grice,  although  of  course  the  longer  period  of  soak- 
ing in  oil  will  enable  the  bamboos  to  absorb  more  of  this  commodity 
than  they  would  in  the  shorter  one  of  24  hours  only. 

Coiieludins  Remarks, 

Although  we  have  yet  to  see  how  long  the  oil-soaked  bamboo 
will  remain  proof  against  the  attacks  of  the  beetles,  I  am  of  opinion 
that  the  experiments  have  advanced  suflSciently  to  render  the  publi- 
cation of  a  note  upon  the  subject  of  use  to  those  concerned.  Bam- 
boos are  so  largely  used  throughout  the  country  that  the  prolonga- 
tion of  their  period  of  usefulness  by  even  a  year  only  would  effect  a 
considerable  monetary  saving.  I  trust,  however,  iio  be  able  to  show 
that  the  treatment  will  be  found  to  have  a  yet  longer  beneficial 
effect.  To  the  Director  General  of  Telegraphs  belongs  the  credit 
of  having  initiated  this  oil  treatment,  and  to  Mr.  Williams,  to 
whom  my  thanks  are  due  for  the  courtesy  with  which  he  has  aided 
me  with  the  specimens  and  information  required  to  carry  on  the 
series  of  experiments,  that  of  having  so  efficiently  carried  it  out. 

Summary  of  Observations  on  the  Treatment  made  In  1905. 

The  above  described  experiments  were,  as  we  have  seen,  carried 
out  during  1903. 

.  In  1905  a  visit  was  paid  to.  the  Telegraph  Workshops  with  the 
object  of  ascertaining  how  the  treated  bamboos  which  had  been 
converted  into  telegraph  posts  had  fared  and  especially  how  those 
which  had .  been  sent  on  service  with  the  Tibet  Es;pedition  had 
faced  the  ordeal  and  in  what  condition  they  had  returned. 

At  the  Workshops  I  found  that  it  was  easy  to  trace  the  history 
of  the  bamboos  treated  in  190.3,  all  of  which  had  been  converted 
into  field  telegraph  posta,  a  stage  further  in  t^ieir  career. 

The  evidence  collected  both  in  the  use  of  the  posts  in  i;he  field 
and;  equally  important,  by  their  storage  in  an  open  shed  without 
any  special  protection  being  afforded  to  them  in  the  Workshop 
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yard  in  Calcutta  points  to  the  wonderful  efficacy  of  the  oil  treat- 
ment. It  18  the  purpose  of  this  supplementary  note  to  give  publi- 
city to  this  fact.  Firstly,  owing  to  numerous  enquiries  having 
been  received  from  the  Public  Works  Department  as  to  the  neces- 
sary treatment  to  be  given  to  bamboos  in  order  to  ensure  their 
longevity,  and  secondly,  because  the  oil  treatment  for  the  preserva- 
tion of  bamboos  may  be  said  to  have  now  passed  the  rubicon  of  the 
*  Experimental  Stage '  and  to  have  reached  the  arena  of  practical 
utility. 

To  go  back  to  the  bamboos  converted  in  1903.  Some  of  them 
were  sent  up  that  year  for  service  with  the  Tibet  Mission.  They 
were  returned  to  store  in  Calcutta  about  the  beginning  of  1905,  and 
Mr.  L.  Truniger,  C.I.E.,  who  was  in  charge  of  the  Field  Telegraph 
with  the  Mission,  has  stated  that  they  had  fully  answered  expecta- 
tions. Some  of  these  returned  posts  were  inspected  by  the  writer 
in  the  yard  at  Calcutta  towards  the  end  of  March  1905.  Although 
it  was  two  and  a  half  years  since  they  were  cut  in  the  forests  of 
TTpper  India  and  close  upon  two  years  since  they  were  treated  with 
the  oil,  they  showed  no  trace  of  attacks  by  the  Dinoderus  bamboo 
beetle.  It  may  be  contended,  and  justly,  that  throughout  1904 
these  posts  had  been  at  an  altitude  greatly  above  that  at  which 
either  of  the  shot-borer  beetles  could,  or  do,  live  and  that  they  were 
thus  safe  from  their  attacks.  This  was  so,  but  the  same  argument 
does  not  hold  good  when  we  come  to  consider  tjiose  converted  bam- 
boos which  remained  throughout  the  year  in  store  in  Calcutta.  An 
inspection  of  these  has  shown  that  they  have  remained  equally 
immune  from  the  pest.  Most  are  aware  how  short  is  the  life, 
economically,  of  the  bamboo  after  it  has  been  cut.  To  the  Public 
Works,  Military  Works,  Forest  Department,  and  many  other  minor 
departments  it  means  a  constantly  recurring  annual  expenditure 
on  petty  works ;  and  many  also  know  the  difficulties  which  stand  in 
the  path  of  the  lance,  the  tent-pegging  and  hog  spear  purveyor. 
The  results  that  have  attended  the  treatment  of  the  9,000  bamboos 
in  1903  are  well  worthy  of  the  consideration  of  all  of  these,  for  on 
present  observations  it  has  been  shown  that  the  impregnation  with 
the  oil  leaves  the  bamboo  strong  and  serviceable  two  and  a  half 
years  after  it  has  been  cut.  Arrangements  have  been  made  to  keep 
pome  of  these  batnboo  telegraph  posts  under  continuous  observation 
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anjBA  snonijoua  aq:^  jo  juoabj  hi  !juaniii3jB  Jaq^nj  on  siniq:^  j 

•snotniui 
ni  pnnoj  aq  o^  aiB  saj^aaq  aq^  qoiqji  ni  sooqiUBq  jo  spuBsnoq^ 
JO  spajpunq  3nimB;noo  s:^odap  aAi^Bu  ajB  pooqinoqqSiau  aqi^  uj 
•siaioq  aj^aaq  aq^  iCq  pai^sajui  BajB  ub  jo  ^JBaq  aq:^  ui  pa^Bnijis  aq  0% 
piBS  aq  -fBiir  pa3[0B;e  aiB  sooquiBq  asaq:^  qaiqj^i  m  piB^  aq:^  ^^H 

^/jajoq  aqi  inojj  noipai^oid  a^nj 
-osqB  aAB^  |io  q:^JBa  q;iAi  JBa^  b  aano  jaAO  maq:^  SuidiAi  ;^Bq^  P^^oj 
SB.^  ^j  -ifj^uaoaj  a:^inb  ^i:^un  pjBiC  siq^  ui  paqs  nado  ub  ui  dBaq 
B  ni  pajo^s  spjBAkja:^B  aia.^  qoiq^  jo  X:^iiorBia  aq:^  *({io  uooSubjj 
puB  ja)B.\i  lit  pa>iBos  ''3'})  apBia  aja.^  s;sod  000*51  ^^os  f-QGI  ^I ,, 

—  "6061 
jaqma^dag  q^Qg  aq:^  no  SAiojpj  sb  a^oJM.  sdoqsiiJo^  qdBiSajaj, 
oq'^  JO  '^iiapua:fnijadng  aq-^  ^^oafqns  aq^  no  aonajajai  b  o^  .Cjdai  uj 

*600I  ni  sooqmea  pnwii  9i|x 

'sooaHVff  jo  KoixvAHasaHJ  anx  ko  axoii  8T 


•jnqdins  ui  noi^vSiiun}  aqj^  (gj 
•jaqopQ  puB  jaqiaa^davj — ^^ap^no  jo  aoseas  aijj,  (j) 

— d{dodd  jno  ifq  pa^dope  -^HBjaualS  ^nain^edi;  jo 
cassdDojd  adjq;  dj«  ajaq^  'Ti.aoii3[  naJi  ^oa  6i  ppif  aq;  ni  sooqiacq  ^m 
-AJdsajd  UI  poq^9ia  aq^  qSnoq^ts  %^\{\  a^«;8  p{noAi  j  'sooqni«q  jno  }o 
uoTpd^oid  13  o;  pjB^di  q^i.^  sduinbna  jnoA  o\  JdAisnB  nj  ,,  :  d^ojtji  eg; 
*)a9ni^«aj'^  |io  aq^  }0  XjaAoasip  aq^  diojaq  otpnj  ^q  paidnaao  uopisod 
9i[\  m  SI  UBd«f  id^^Bia  siq:^  ui  ;Bq^  Aioqs  o^  raaas  p|noAi  ijddJ  sig; 
'^uam^eaj;  Xub  o^  papafqiis  9isja.  udiiiAj^unoo  siq  Xq  pasn  s^sod 
ppU  ooqniBq  aq^  jaq^aqjii  SuiniB^jaasts  jo  ^oaCqo  aq^  q^!^  passajppB 
s«A  'n«ajnf[  ^sajoj  asan^dBf  aq:^  jo  jaiqQ  *«i«u  "^  'xj/^  **!P^I 
ni  paum);«  s^insai  puts  s^namuadxa  aq^  uodn  Sauvaq  is  SniAi^q  sy 
^/3[joii  qv  SI  anoqdap:^  pp^  «  pu«  '^  ^loann  ubo  nani  s«  ^^sbj  8«  qno 
spBaids  aiiAk  aq;  'pa^uB^d  if^^dinb  aJB  'spna  pa^niod  aABq  qaiqjn  'se{od 
^^iL  '^<^!'^  Jaddoa  japnajs  |o  sjioo  q^iii  niaq^  ^o^{0}  s^iBa  puB  saipod 
e^iqAv  'sajod  ooqraBq  ^qSi^  jo  sajpnuq  Sui^jibo  ?}aiuod  >[0«d  'sja^JBub 
pBaq  triojj  saSjama  sjaaniSaa  jo  (^uaiiiqaB^ap  y  •:>noj}  aq^  :^b  aiaqM 
-ainos  piBaq  si  3niJT  j  'X^ipidBi  snojiaAiBin  q:|TAL  sainn|oa  aq;  ja^jB 
saJiAi  uni  sjaanidna  aqj^  *japnBinino3  sdioa  aq;  q^iAi  anoqdap; 
JO  qdBji?a|a>  ^q  qano^  ni  ajB  snoTsiAip  jo  s^Bianad  aq^  puB  s^oj^aoa 
japnBninioa  |Buoi8iAip  siq  qoiqAv  ^  qxija  b  jo  pua  aq^  ^b  ,  si  p^ag 
aq^  UI  apB^uq  jo  |Bjduad  i^jaAg  ,,  .'us^uoi^i  aq^  ui  ij^uaoaj  pa 
-jBaddB  (^oafqns  aq^  uodn  a^ou  SniAioj|oj  aqj^  'uSiBdiuBO  ^uasajd  aq; 
ni  ssauBdBp  aq;  Xq  paAoid  uaaq  SBq  ^i  ajojaq  ain^nj  :^Bajd  b  sBq  ^sod 
duoqda[a:^  puB  qdBjSap:^  pjag  b  sb  ooqxuBq  aq^  jo  asn  aq^  ^«qx 

•ajOBaj:^  jo  ^oua^sisuoo  aq^  SuiABq  '8doqs3[JO^\\^  aq;  ui 
pasn  SB  *ja;:^Bj  siq^  *(Tuna|OJ^ad  apnio)  jio  uooSuBg  aq:^  ui  pa^fBosaj 
uaq^  puB  *8.Cbp  jBiaAas  joj  Xjp  o;  pa^^ojiB  *(uaAi3  ^^snoiAaid 
suosBaj  Joj  XjBssaoau  -f  jaA  si  siq^)  SiCBp  aAg  loj  ja^BAi  ui  pa3[Bos  ^8,15 
Suiaq  sooquiBq  aq:^  'pa.vioiiof  Suiaq  ajB  apii  snoiAajd  aq:^  jo  suoi| 
-Bpuaniniooaj  aq:^  ;Bq^  pa^B^s  aq  Xbui  :^i  'OoeT  ^!  s^sod  qdBjSap; 
pjaif  o^ni  pa;jaAuoo  puB  :^uaui;Bdj;  aq;  qSnojq;  ;nd  ajaAi  sooquiBq 
000*06  l«aoi;ippB  UB  :^Bq:^  ;obj  aq:^  ifq  :^no  oujoq  si  ';i  o;  sSuojaq 
jCpaiqo  qoiq.^  jo  ;ipa.i3  j{nj  aq;  ifjaAoasip  «  ui  aauapi^uoa  ^sajfuj 
aq;  SBq  ;uara;.it3da(i  qdBjSajaj^  aq;  ;Bqx  "uib;;!?  o;  luaq;  sajqBua 
;uani;Baa;  aq;  qoiqA  o;  iC;iA9Suoj  aq;  SuiniB^jaasB  jo  ;oarqo  aq;  q;iAi 

IZ         j/Hauoff-xoiis  ,,  no  aixaaa  oouHva  anx  jo  sxovxxv 
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NOTE  ON 


BEST  SEASON  FOR  COPPICE  FELLINGS  OF 
TEAK  (TECTONA  GRANDIS). 


(1)  Purchasers  of  forest  produce,  other 
things  being  equal,  usually  prefer  to  collect  and  remove  that  produce  at 
seasons  when  labour  is  most  easily  obtainable  locally,  and  if  their  work  is 
restricted  to  periods  when  they  find  great  difficulty  in  obtaining  labour  the 
natural  result  is  a  fall  in  prices  of  forest  produce  and  a  diminished  forest 
revenue. 

In  many  parts  of  India  tlie  latter  part  of  the  rainy  season  from  the 
middle  of  August  to  October  is  a  favourite  season  for  felling  timber, 
partly  on  account  of  this  being  in  many  districts  a  season  of  compara- 
tively slight  agricultural  activity,  the  sowings  of  the  rainy  season  crops 
having  been  completed  and  harvest  having  not  then  commenced,  and  also 
partly  on  account  of  a  very  widespread  belief  that  wood  cut  during  the 
rainy  season  is  more  durable  than  that  cut  at  any  other  time  of  year. 

(2)  In  and  about  the  year  1898,  con- 
siderable attiCntion  was  paid  by  Forest  Officers  in  the  Central  Provinces  to 
the  following  points : — 

(a)  The  rainy  season  is  the  period  of  maximum  vegetative  activity 
for  the  majority  of  the  important  species  in  the  local 
deciduous  forests. 

(5)  Reproduction  by  seed  in  such  forests  is  usually  deficient  and 
the  maintenance  of  the  forests  depends,  to  a  considerable 
extent,  on  so-called  coppice  reproduction ;  (considered  in  the 
ordinary  sense  as  reproduction  by  means  of  shoots  spring- 
ing from  the  stool,  or  roots,  or  both,  of  the  felled  mother 
trees,  apart  from  any  consideration  as  to  what  extent  this 
can  be  regarded  as  true  reproduction  by  means  of  a  division 
of  the  mother  plant). 
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{e)  That  unless  tliere  is  a  Piiffieiency  of  reserve  food  materials  in 
the  stool  and  roots,  a  vigorous  development  of  coppice  shoots 
is  impossible. 

{d)  That  the  quantity  of  such  reserves  is  usually  assumed  to  be 
greatest  during  the  period  of  vegetative  rest  and  least  during 
the  period  of  vegetative  activity  and  that,  consequently,  on 
theoretical  grounds,  felling  during  the  rains  must  be  highly 
detrimental  to  coppice  reproduction  and  should  not  be  allowed. 

The  absence  of  any  definite  statistics  to  approsimately  indicate  the 
extent  of  the  damage  which  might  be  caused  by  felling  in  the  rains,  made 
it  very  difficult  to  decide  how  far  the  maintenance  of  the  forest  necessitated 
interference  with  existing  custom  and  a  diminished  I'C venue.  There  was, 
therefore,  room  for  considerable  difference  of  opinion  on  this  point,  and 
while  one  Conservator  considered  that  he  w^as  '^  completely  justified  in 
stopping  it  {i.e.  felling  during  the  rainy  season)  altogether ''  another 
Conservator  noticd  that  "  it  will  be  time  enough,  I  think,  to  interfere  w^ith 
all  former  practice  when  we  have  some  exact  data  on  the  matter." 

(3)  Dating  from  this  i)eriod,  a  number 
of  experimental  coppice  plots  were  established  in  the  Central  Provinces 
with  the  object  of  obtaining  some  reliable  data,  in  the  case  of  the  more 
important  species,  as  to  the  injurious  effect  of  cutting  back  at  certain 
seasons  on  coppice  reproduction. 

The  history  of  these  experiments  in  the  Central  Provinces  is  instruc- 
tive, being  on  the  whole  similar  to  that  of  many  others,  dealing  with 
other  subjects  in  different  localities. 

The  season  of  felling  may  for  our  purposes  be  regarded  as  a  single 
factor,  but  in  addition  to  it  there  are  many  othera  such  as  the  method  of 
cutting,  age  and  vigour  of  the  mother  tree,  quality  of  the  soil,  amount  of 
available  light  and  so  on,  each  of  which  is  probably  capable  of  affecting 
coppice  reproduction  to  an  equal  extent  and  possibly  to  an  even  greater 
extent  than  is  the  particular  factor  which  we  have  selected  for  study. 

If  care  is  not  taken  to  eliminate  such  factors  from  our  experiments,  it  is 
obvious  that  we  cannot  possibly  say  with  certainty  whether  an  observed 
result,  in  the  way  of  inferior  coppice  reproduction,  is  due  to  the  factor  we 
are  trying  to  study,  t\e.  the  season  of  felling,  or  to  any  of  a  number  of 
other  factors.  No  definite  results  can  possibly  be  obtained  from  such 
experiments  which  must  accordingly  be  considered  failures. 
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The  elimination  of  the  necessary  factors  is  in  many  eases  undoubtedly 
a  matter  of  great  diflSculty,  but  much  can  be  done  in  this  way  and  the 
results  obtained  from  any  forest  experiment  will,  as  a  rule,  be  directly 
proportional  to  the  amount  of  care  which  has  been  taken  to  eliminate  all 
necessary  factors  which  can  be  eliminated  and  to  keep  all  others  constant, 
with  the  single  exception  of  that  factor  the  effect  of  which  it  is  desired 
to  measure  and  which  is  of  course  allowed  to  vary. 

Insufficient  appreciation  of  the  difficulties  experienced  in  practically 
arranging  a  field  experiment  on  these  lines  is  the  cause  of  the  common  idea 
that  seveml  objects  can  be  combined  in  one  and  the  same  experiment,  and 
that  we  can  for  instance  deal  at  the  same  time  not  only  with  the  effect  of 
the  season  of  felling,  but  also  with  several  other  factors  such  as  the 
influence  of  different  types  of  soil  on  the  coppicing  capacity  of  several 
different  species  and  so  on. 

In  the  case  of  the  present  experiments  also,  in  order  to  get  the  work 
started  as  quickly  and  on  as  large  a  scale  as  was  considered  desirable  by 
the  authorities,  the  Divisional  Forest  Officer  himself  had  in  most  cases  no 
time  to  personally  select  the  experimental  areas  and  this  work,  on  which 
the  success  of  the  whole  experiment  depended,  was  usually  carried  out  by 
subordinates. 

Each  of  the  experimental  areas  selected  consisted  of  several  small  plots 
of  forest,  a  single  plot  being  felled  each  month  for  a  fixed  number  of 
months.  Annual  measurements  of  the  heights  of  the  resulting  coppice 
shoots  in  these  plots  were  prescribed  for  a  period  of  years,  these  measure- 
ments to  be  carried  out  in  January  of  each  year,  and  it  was  hoped  that  a 
comparison  of  the  figures  thus  obtained  would  give  reliable  data  regarding 
the  effect  of  felling  at  different  seasons. 

The  following  are  a  few   examples   of  the   causes  which  prevented  any    Ezoeriaeats 
useful  results  being  obtained  from  most  of  the  experimental  areas  : —  ''"'"^''^ibi 

(a)  Some  of  the  plots  of  the  experimental  area  were  situated  in  a 
so-called  ''  frost-hole ''  where  the  coppice  shoots  were  killed 
down  annually  by  frost,  or  on  soil  which  was  of  greatly 
inferior  quality  to  the  rest  of  the  area. 

(A)  Although,  in  the  attempt  to  obtain  as  extensive  results  as  possible, 
an  area  had  been  selected  which  contained  several  different 
species,  no  single  one  of  these  occurred  in  sufficient  numbers 
in  all  the  plots  of  the  area  to  make  a  fair  comparison  possible 
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between  them,  and  thus  between  the  result  of  fellings  at 
different  seasons.  Instead,  therefore,  of  obtaining  useful  data 
for  a  number  of  species,  the  experiment  failed  to  deal  satis- 
factorily with  a  single  one. 

(c)  In  some  plots  of  the  experimental  area  some  exceptionally  fine 
trees  had  been  spared  and  left  as  standards  when  the  rest  of 
the  trees  were  cut,  the  resulting  coppice  growth  being  in 
consequence  exi)osed  to  very  varying  conditions  of  light  in  the 
different  plots,  which  effectually  obscured  any  effect  which  the 
season  of  felling  might  have  had. 

Scope  of  (I)   In  the  present  paper  it  is  proposed  — 

preteat  piper.  ,  ,       ,     .     i  ,       .  .  , 

(1)  to  give  the  results  obtained  up  to  date  in    a  siuj^Ie    expeiimental 

area  selected  in  Block  16  of  the  Jubbulpore  Range,  Jub- 
bulpore  Forest  Division  in  1906,  when  the  writer  held  charge 
of  the  Division  and  which  was  visited  by  him  in  IQOS  in  con- 
nection with  research  work  on  the  reproduction  of  teak.  He 
was  then  able  to  personally  check  the  accuracy  of  a  large 
number  of  the  observations  which  had  been  recorded,  and  he 
has  recently  had  an  opportunity  of  working  up  the  figures 
obtained.  This  experiment  has  been  carefully  conducted  and 
has  furnished  results  of  considerable  interest,  and 

(2)  with  the   object   of   making   future   experiments   more   valuable 

than  those  which  have  been  carried  out  hitherto,  to  give  a 
few  suggestions  regarding^  the  procedure  which  might  with 
advantage  be  adopted  in  such  exi)erimeuts.  The  adoption  of 
these  suofgestions  will  also  tend  to  secure  uniformity  of  proce- 
dure which  will  greatly  facilitate  the  comparison  of  the 
results  obtained. 

ExperineatAl  (^)  The    experiment    under    repDrt     was 

th*J*bl^f*^    commenced  in  the   Jubbulpore  Division,  Central   Provinces,  in    1906.     It 

DIvltioo,  lo        proposed   to  deal    with  a   single  species  ff^.   teak  {Tectona  grand  is)  smi  to 

'^*  discover  what  effect  felling;   at  different  seasons  during  the  period  March 

to  September  inclusive  would  have  on  the  resulting  coppice  gp*owth. 

It  was  realized  at  the  outset  that  the  vigour  of  the  coppice  growth 
must,  to  a  great  extent,  depend  on  the  vigour  of  the  mother  trees.  It 
was  also  considered   that  trees   of  approximately   the    same     girth     and 
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height  might   be  considered  to  be   of   similar   vigour  for  the  purposes  of 
the  experiment,* 

As  it  was  proposed  to  cut  over  one  plot  in  each  month  during  the 
period  March-September  inclusive,  7  plots  in  all  were  required.  Further, 
it  was  considered  that  at  least  20  teak  trees  of  similar  girth  and  height 
should  occur  in  each  of  the  7  plots  in  order  to  give  a  fair  average 
result.  Although  the  height  of  the  trees  on  the  area  would  give  some 
idea  of  the  character  of  the  factors  of  the  locality,  it  was  considered 
necessary  to  avoid  as  far  as  possible  all  variations  in  any  such  factors 
and  to  see  that  the  conditions  of  geological  formation,  soil,  elevation, 
aspect  and  configuration  should  be  as  similar  as  possible  throughout 
the  area.  It  was  also  essential  that  the  experimental  area  should  not 
be  exposed  tf»  damage  by  frost  or  fire  and  that  it  should  be  effectually 
protected  from  damage  by  deer  and  cattle.  The  selection  of  a  sufficient 
area  of  homogeneous  forest  satisfying  the  above  conditions,  containing 
the  necessary  number  of  teak,  and  in  a  situation  accessible  at  all  seasons, 
was  no  easy  matter  in  the  irregular  teak  forests  of  the  Jubbulpore 
Division,  but  a  fairly  satisfactory  area  was  eventually  demarcated  and 
divided  into  7  plots  in  Block  46  (coupe  £1;  of  the  Jubbul|:ore  Range 
on  the  top  of  the  hill  named  Nau  Kol,  Lat.  N.  23''7'— 28^1  :i'.  Long. 
E.  80^-80°8'. 

(6)  The  ai'ea  selected  was  fairly 
typical  of  many  of  the  inferior  teak  forests  widely  distributed  in  the  Central 
Provinces  and  which  extend  to  other  parts  of  the  Peninsula.  Teak  was  the 
dominant  species  and  associated  with  it  were  JnogeisBus  laiifolia^  Ougeinia 
dalbergioides,  Lagerslrcemia  porviflora,  Diospyros  iomentosa,  Nyctanikes 
Arbor-tristis  and  others.  The  cover  was  close  with  no  grass  on  the  ground. 
None  of  the  teak  exceeded  50' in  height  and  they  showed  an  average  height 
and  basal  girth  of  about  ;38'  and  8'  respectively.  The  majority  of  the  ti-ees 
were  unsound  at  the  base  and,  as  is  the  case  in  most  of  the  local  forests, 
showed  signs  of  damage  done  in  the  days  previous  to  systematic  forest 
management  by  irregular  cutting  and  pollarding. 

The  area  was  approximately  level  with  a  very  slight  slope  towards 
the  North, 

The  geological  formation  was  trap  throughout,  and  the  soil  a  heavy 
loam,  the  upper  1'  — 1.^'  coloured  red,  and  turning  yellow  below  with 
an  increasing  proportion  of  basalt  boulders  down  to  practical  rock  at  8'6". 

*  6ee  also  paraj^raph  9  below. 


Selcdioo  of 

Experlneotal 

Area. 


Dcscrlptloa  of 
Plot  and  Local 
Coaditions. 


6  NOTE   ON    BEST   SEASON   FOB   OOPPICK  FEtUXOS   OF   TEAIC. 

Approximate  elevation  above  sea-level  =1560'. 

The  average  annual  rainfall  in  the  neighbourhood  of  the  area  is  about 
64?"  mostly  received  during  the  S.  W.  monsoon  from  June-October.  The 
rain  usually  commences  in  the  latter  half  of  June  with  the  heaviest  falls 
in  July  and  August.  The  cold  season  may  be  said  to  extend  from  the 
middle  of  October  to  middle  of  March,  and  the  hot  season  from  middle  of 
March  to  middle  of  June.  The  local  forests  belong  to  the  great  class  of 
the  deciduous  Indian  forests  in  which  several  species  put  out  their 
young  foliage  and  come  into  full  vegetative  activity  early  in  the  hot 
season,  long  before  the  break  of  the  monsoon,  but  the  teak,  with  the 
majority  of  its  associates,  is  later  in  this  respect,  and  although  in  damp 
places  in  the  locality  under  consideration  the  young  leaves  may  be  seen 
appearing  in  May,  they  do  so  as  a  rule  in  June  and  the  full  foliage  is  not 
developed  until  the  rains  have  well  set  in,  usually  in  July. 

The  period  of  maximun  vegetative  activity  is  from  July  to  September 
but  the  leaves  usually  remain  on  the  trees  from  November  to  December, 
and  in  damp  places  for  some  time  longer.  The  flowers  usually  appear 
in  August-September  and  the  fruit  ripens  November- January. 

It  is  important  to  note  that  the  actual  date  of  the  appearance  of  the 
young  leaves  and  of  the  commencement  of  vegetative  activity  depends,  to 
some  extent,  on  the  dates  of  occurrence  of  local  showers  during  the  hot  season. 

In  1906,  the  year  in  which  this  experiment  was  initiated,  several  teak 
wera  seen  in  the  J  ubbulpore  forests  with  their  young  leaves  appearing  in 
April,  quite  a  month  earlier  than  usual,  and  the  same  thing  was  noticed 
in  the  case  of  several  other  species.  This  was  ascribed  to  the  occurrence 
of  unusually  frequent  showers  in  the  preceding  February  and  March.  It 
was  also  then  noticed  that  the  smaller  teak  trees,  as  a  general  rule,  were 
earlier  in  this  respect  than  the  older  trees. 
CoodBct^f^  (7)  The  experimental  area   was   first 

divided  into  7  plots  so  that  each  plot  should  contain  approximately  the 
same  number  of  teak  trees  of  equal  vigour,  and  the  boundaries  of  the  plots 
were  laid  down  with  lines  of  bouldere.  A  straight  base  line  was  then 
laid  out  through  the  centre  of  the  area  and  defined  by  means  of  a  trench 
and  a  line  of  boulders.  Each  tree  to  be  included  in  the  experiment  was 
given  a  number  and  its  position  fixed  by  2  measurements,  (1)  the  length 
of  the  offset  from  base  line  to  the  tree,  (2)  the  length  from  foot  of  ofEset 
to  one  end  of  the  biise  line.  These  measurements  were  recorded  in  a  register 
and,  in  addition,  a  map  was   prepared   of  the  area  showing  the  position 


Experinent 
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of  each  tree.     The  plots 

were  numl»ered  1  to  VII  inclusive  and  were  felled 

on  the  following  dates : — 

Plot  No.        I  on  Mairch       20th, 

1906. 

»f 

„        II  „  April           „ 

*f 

»i 

„       III   „  May             ,, 

•> 

„       IV  „  Jnne            „ 
V  „  July 

If 
1* 

>> 

„       VI   „  August        „ 

»» 

!♦ 

„      VII  „  September   „ 

»» 

The  areas  of  the  respective  plots  and  the 

number     of     teak    trees 

considered  suitable  for  the  experiment  which   were   included   in  each  are 

as  follows : — 

Plot. 

Area  in  Acres.            No.  of  Teak  Trees. 

I 

0-25 

20 

II 

0-25 

22 

III 

0-25 

23 

IV 

0-32 

21 

V 

025 

23 

VI 

0-25 

22 

VII 

0-25 

21 

152 

To  insure  the  stools  in  all  the  plots  being  exposed  as  far  as  possible  to 
similar  conditions  of  light  every  stem  standing  on  each  plot,  irrespective  of 
whether  it  was  registered  or  not^  was  cut,  all  the  timber,  bmnches  and  debris 
were  carefully  removed  from  the  plot  and  an  external  boundary  line  30'  wide 
was  gradually  cleared  around  the  entire  area /?  in  passu  with  the  plots  in 
order  to  avoid  the  injurious  effect  of  side  shade  from  the  surrounding  forest. 

In  order  that  any  differences  in  the  coppice  growth  might  not  be  ascribed 
to  the  way  in  which  the  trees  were  cut,  or  the  stools  dressed,  the  method  of 
felling  adopted  was  the  same  throughout,  all  stems  being  as  far  as  possible 
cut  flush  with  the  ground  and  the  stools  being  given  a  flat  surface. 

The  number  of  each  tree  included  in  the  experiment  was  painted  on  the 
stool.  A  tin  label  bearing  the  number  was  also  affixed  to  a  stake  and 
driven  into  the  ground  by  the  side  of  the  stool. 

At  the  time  of  felling,  the  height  of  each  tree  cut  was  measured  and 
noted  in  the  register  opposite  the  serial  number  concerned  and  also  the 
average  diameter  of  the  stool. 

The  whole  area  was  carefully  fenced  to  protect  the  young  shoots  from 
damage  by  deer. 
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Factors  to  be 
cnployed  at 
criteria  of  the 
iocceu  of 
coppice 
repro4octioi. 


The  coppice  shoots  springing  from  each  stool  were  then  caiefully  measured 
once  annually  at  the  beginning  of  January^  t.e,,  at  a  period  when  vegetative 
activity  had  practically  ceased. 

The  present  paper  deals  with  the  measurements  and  observations  recorded 
in  1907  and  1908. 

(8)  As  regards  the  factors  to  be 
employed  as  criteria  of  the  success  or  otherwise  of  coppice  reproduction  the 
following  are  probably  of  most  vsilue :  — 

{a)  The  number  of  stools  which  die  and  fail  to   produce  any  coppice 

shoots  at  all. 
ib)  The  height  growth  of  the  leading  shoot  on  each  stool. 
(c)  The  average  number  of  vigorous,   or   dominant,    shoots   per  stool, 
the  majority  of  which  may  be  expected  to  survive  and  foi-m  the 
stems   of  the  future,  while   all   of  them  arc  probably  capable 
of  satisfactorily  taking  the   place  of  the  leader  if  the  latter  is 
injured  or  destroyed. 
The  last  factor  is  of  importance  not  only  becaus^c  the  yield  of   an  area  of 
coppice  to  a  certain  extent  depends  uix)n  it,  but  also  on  account  of  the  possible 
effect  which  the  number  of  vigorous  shoots  on  the   stool  may  have  upon  the 
height  growth  of  the  leading  shoot.     A  stool  also  which  bears  several  shoots 
each  one  of   which,  in  case  the  leader  is  damaged  or  destroyed,  is  capable  of 
taking  the  place  of  the  leading  shoot,   is  obviously  superior  in  some  respects 
to  a  stool  with  only  1  or  2  vigorous  shoots. 

It  is  of  course  im^wssible,  during  the  first  year  or  two  of  coppice  growth, 
to  select  with  certainty  the  shoots  which  will  survive  and  form  the  stems  of 
the  future,  and  an  arbitrary  definition  of  a  dominant  shoot  must  therefore  be 
accepted.  In  this  connection  it  must  be  remembered  that  coppice  shoots, 
although  c»f  vigorous  growth  as  regards  their  dimensions  and  other  respects, 
are  frequently  prostrate  instead  of  being  erect  and  such  shoots  clearly  cannot 
be  classed  as  dominant,  in  this  paper,  therefore,  all  shoots  on  a  stool  which 
are  erect  and  not  less  than  half  the  height  of  the  leading  shoot  have  been 
considered  dominant. 

The  number  of  stools  available  for  comparison  in  the  present  experiment 
have  not  been  sufficient  to  warrant  any  conclusion  regarding  the  comi)etitive 
action  of  the  dominant  shoots  of  a  stool  on  one  another.  Three  comparisons 
comprising  18  stools  of  class  II*,  similar  in  all  respects  except  in  the  number 
of  their  dominant  shoots,  have  all  shown  that  the  height  growth  during  the 

*  See  paragraph  9  below. 
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first  year  of  the  leading  shoot  is  slightly  greater  on  stools  with  'I  dominant 
shoots  than  on  stools  with  3  such  shoots,  but  that  this  difference  diminishes 
in  the  2nd  year.  In  the  case  of  class  III*  stools  the  comparisons  wl»ich  have 
been  possible  indicate  that  the  height  of  the  leader,  at  all  events  during  the 
first  2  years,  is  independent  of  the  number  of  vigorous  shoots.  The  compe- 
titive action  probably  depends  largely  on  the  position  of  the  shoots  on  the 
stool,  on  the  position  of  the  old  roots  of  the  mother  tree  and  on  the  extent 
to  which  adventitious  roots  are  developed  at  and  near  the  base  of  the  youtig 
shoots.  If  the  shoots  on  a  stool  are  widely  separated  from  each  other  and  each 
of  them  has  a  number  of  vigorous  roots  in  its  immediate  neighbourhood,  they 
are  probably  more  or  less  independent  and  are  not  likely  to  seriously  interfere 
with  each  other's  development,  at  all  events  during  the  first  year  or  two. 

It  has  been  suggested  that  by  thinning  out  the  vigorous  shoots  on  a 
stool  and  by  only  allowing  one,  or  perhaps  two,  shoots  to  develop  the  quality 
of  the  latter  may  be  improved  owing  to  the  reduced  competition. 

Even  if  such  thinnings  do  result,  as  in  some  cases  they  may,  in  increas* 
ing  the  rapidity  of  early  growth  of  the  shoots  which  remain,  such  i*apid 
growth  probably  means  a  larger  pith  and  wood  of  less  density  and  may  thus, 
although  increasing  the  quantity,  actually  reduce  the  quality  of  the  wood. 

It  is  highly  desirable  that  experiments  should  be  caiTied  out  with  our 
important  Indian  species  to  test  the  effect  of  such  thinnings,  and  in  such 
experiments  care  should  be  taken  to  see  that,  before  the  thinnings  are  com- 
menced, the  stools  to  be  compared  are  as  similar  as  possible  regarding  their 
vigour,  the  average  number  of  vigorous  shoots  per  stool,  the  size  and  situa« 
tion  of  such  shoots,  and  other  characters,  while  the  factors  of  the  locality  are 
kept  the  same  throughout. 

.  Care  should  be  taken  also  to  note  the  effect  of  such  thinnings,  not  only 
on  the  dimensions  of  the  leading  shoots  but  also  on  the  total  volume  of 
wood  produced  by  all  the  shoots  on  the  stools. 

The  total  number  of  all  shoots  developed  on  a  stool  irrespective  of  their 
size  and  vigour  i«  a  criterion  of  comparatively  little  value,  for  minute  shoots 
which  are  incapable  of  vigorous  development  are  of  no  value  to  the  Forester, 
and  their  effect  on  the  height  growth  of  the  leader  must  as  a  rule  be 
negligible. 

(9)  As  mentioned  in  paragraph  5 
above,  care  was  taken  when  selecting  the  experimental  area  to  see  that,  so 
far  as  possible,  the  trees  included  in  each  plot  were  of  equal  vigour.     At  the 

*  See  paragraph  9  below. 
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same  time  as  no  actual  measui-ements  were  taken  until  after  the  plots  had 
been  demarcated  and  felled  this  could  only  be  done  approximately.  In  the 
ease  of  two  mother  trees  which  from  their  growth  and  dimensions  are  clearly 
seen  to  differ  greatly  in  vigour  we  are  obviously  not  justified  in  considering 
that  the  stools  possess  equal  powers  of  coppice  reproduction,  and  before 
comparing  the  figures  recoixled  in  this  experiment  regarding  the  coppice 
growth  it  is  essential  that  we  should  select  for  comparison  only  those 
individuals  of  approximately  equal  vigour.  Trees  which  at  the  same  age 
show  approximately  equal  girth  and  height  growth  may  for  the  purposes  of 
this  experiment  be  considered  of  equal  vigour,  these  dimensions  being  the 
net  result  of  the  balance  struck  between  the  innate  vigour  of  the  individual 
and  the  factors  of  the  locality,  such  as  quality  of  soil,  amount  of  available 
moisture  and  so  on,  to  the  influence  of  which  the  individual  is  exposed. 

lu  the  present  case  owing  to  the  damage  done  by  irregular  cutting  and 
pollarding,  the  majority  of  the  trees  showed  very  irregular  growth  at  the 
base  with  more  or  less  unsoundness.  As  it  was  thus  impossible  to  count 
the  annual  rings,  the  basal  girth,  or  diameter,  had  to  be  taken  as  an 
approximate  indication  of  the  age.  The  trees  registered  were  then  found 
to  fall  into  the  following  classes  : — 

Class  I  Basal  Diameter*  i" —  8'^     Approximate  girth 

„     II  i»  i»  ^'^ — 1^'^  >y  )> 

„  III  „  „  i  2-^-10" 

„   IV  „  „  lt)''-20" 

.,     V  „  „  20''-t>4'' 

Total      .     152 

As  trees  of  Classes  I  and  V  did  not  occur  in  all  the  plots,  and  as  only 
one  or  t\\o  trees  of  Class  TV  occurred  in  several  plots,  all  trees  belonging  to 
these  classes  were  first  excluded  from  the  experiment,  as  an  average  resiUt 
regarding  them  could  not  possibly  be  obtained  from  such  small  numbers. 

Of  the  121  remaining  trees  in  Classe-?  II  and  III,  9^3,  or  77  per  cent., 
showed  the  following  avei-age  height : — 

Class  II,  average  height  85'  (from  30' — 10') 
„     III        „  „       40'  (frora35'-45') 

The  2S  trees  belonging  to  these  classes  the  height  of  which  was  either  less 
than,  or  in  excess  of,  the  above,  were  considered  to  be  exceptional  as  regards 


l'-2' 

8  trees. 

2'— 3' 

67     „ 

3'- 4' 

5t     „ 

4'- 5' 

21     „ 

5'-6' 

i    ,. 

*  These  figures  repreeeiittbe  meaa  diAmeteri»  us  measured  at  the  cut  surface  of  the  stool. 
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their  vigour  and  were  excluded  from  the  experiment.     The  results    obtained 

in  the  present  experiment  from   these   93   trees    will  now  be  considered  in 

detail  below. 

(10)  Taking  first    the    factor   of    the  Regoltsof 

number  of  stools  which  died  the  plots  compare  as  follows  ;—  ^d|ed"by  *  ** 

namber  of 
stools  which 


Namber  of  Plot. 

I 
aotit 

II 

III 

IV 

V 

20th 

VI 

VII 

20th 

20th 

20th 

20th 

20th 

Dtto  of  Felling. 

March. 

April. 

M.J. 

June. 

July. 

Aorfatt. 

September. 

Percentage    of   stools 

which  died : — 

(«) 

(a) 

(a) 

(«) 

Of  Class    II 

Ml 

11  per 

cent. 

(a) 

20  per 

cent. 

(a) 

Nil 

Nil 

Nil 

Nil 

.,       Ill          . 

Nil 

Nil 

Nil 

11  per 
cent. 

25  per 
cent. 

Nil 

Nil 

Percentage  of  failures 

Nil 

'     7  per 

7  per 

6  per 

7  per 

Nil 

Xil 

calculated    on     the 

cent. 

cent. 

cent. 

cent. 

total  stools  of  Classes 

1 

II  and  III  together. 

i 

(a)  In  tdditioD  to  the  tctoal  fftllurei  the  following  percentage  of  etools  only  prodaced  fhooti  of  abnormally 
poor  Tigoar.  Id  the  case  of  these  stools  all  the  ahoots  were  prostrate  iustead  of  being  erect,  or  else  the  leading 
thoots  in  eaeh  case  showed  less  than  half  the  height  growth  of  the  tallest  leading  shoot  in  the  class.  Snch  stools 
have  been  omitted  from  the  resalts  given  in  paragraphs  11  and  12  below  bat  have  been  incladed  as  partial  failnres 
in  paragraph  13  i— 

io  Plot     I  stools  of  Class    II 12  per  cent.  glTlngO  per  cent,  for  whole  Plot. 


II 

..     in 

III 

•» 

..     in 

IV 

..         Tl 

V 

»t 

ii 

VII 

,, 

11 

ro 
11 
11 

10 
14 


7 

7 

M         6 

..        7 

M  10 


No  stools,  therefore,  died  which  were  cut  in  March.  August  and  Septem- 
ber, and  the  actual  failures  were  confined  to  those  stools  cut  in  April- July 
inclusive,  A  reference  to  paragraph  6  above  will  show  that  in  1906,  the 
year  when  the  fellings  were  carried  out  vegetative  activity  commenced  in 
this  locality  for  the  teak  in  April,  about  a  month  earlier  than  usual  and  also 
that  as  a  rule  the  smaller  trees  were  seen  to  produce  young  foliage  first. 
The  total  failures  are  thus  seen  to  be  confined  to  a  period  extending  from  the 
commencement  of  vegetative  activity  up  to  the  time  when  the  foliage  is 
fully  developed,  i.e,  just  when  the  transport  of  reserve  food  materials  to  the 
growing  root-tips,  buds  and  leaves,  is  in  prooress  and  when  we  should  expect 
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the  store  of  reserves  in  the  stool  to  be  at  the  lowest  ebb,  whereas^  felling 
before  vegetative  activity  begins  and  again  after  the  foliage  has  been  fully 
developed  for  about  2  months  and  has  probably  been  able  to  replenish  the 
depleted  reserves  gives  no  total  failure.  In  connection  with  the  observation 
that  in  this  locality  the  smaller  trees  were  seen  to  come  into  leaf  first,  it  is 
remarkable  that  during  April  and  May  the  total  failures  were  confined  to  the 
smaller  Class  II  trees^  and  during  June  and  July  to  the  larger  Class  III 
trees.  It  is  also  noticeable  that  in  Class  II  more  failures  occurred  in  May 
than  in  April  and  that  in  Class  111  more  failures  occurred  in  July  than  in 
June,  possibly  indicating  that  in  each  class  a  few  trees  are  exceptionally 
early  and  that  the  bulk  commence  activity  later. 

(11)  Considering  next  the  number  of 
vigorous  or  dominant  erect  shoots  developed  per  stool  the  plots  compare  as 
below.  The  dominant  shoots  have  been  selected  according  to  the  heights 
recorded  in  January  1908,  i.e.  when  no  shoot  had  enjoyed  less  than  one 
complete  season  of  vegetative  activity  :— 


Number  of  Plot. 

I 

II 

III 

IV 

v 

VI 

VII 

Date  of  Felling. 

SOth 
March. 

20th 
April. 

20th 
Hay. 

aoth 

June. 

20th 
Julj. 

20th 
August. 

20th 
geptember. 

Average    number    of 
vigorous  flhcots   per 
stool— 
in  Class   II 

„        III 

Average     number  of 
vigorous  shoots  per 
stool    calculated  on 
all  stools  of  Classes 
II  and  III  together. 

1-7 
40 
2-3 

2'0 
•26 

1-8 
2-6 
23 

1-6 
21 
1-9 

1-9 
20 
1*9 

1-6 
2-2 

20 

2*4 
2-7 
25 

With  regard  to  this  factor,  therefore,  there  is  no  very  marked  difference 
between  the  plots,  but  those  felled  in  March,  April,  May  and  September  do 
show  the  best  results. 

It  will  be  noticed  that  in  all  plots  the  number  of  vigorous  shoots  per 
stool  is  greater  in  the  case  of  the  larger  Class  III  stools,  and  the  number  of 
such  shoots  therefore  increases  with  the  size  and  age  of  the  stool,  at  all 
events  up  to  a  mean  basal  diameter  of  1 6'^. 
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(la)  Lastly,  considering     the    height   RetnUsoff 

growth  of  the  leading  shoots,  the  results  are  as  follows : —  lodged  by 

height  growth 


Namber  of  Plot. 

1 

II 

1 

III 

IV 

V 

TI 

VII 

90th 

20th 

20th 

20th 

20th 

20tb 

20tb 

Date  of  Felling. 

March. 

April. 

M«y. 

June. 

Julj. 

August. 

September. 

Average     height     of 
leading  shoots  mea- 

sured    in    Janaai7 

1907— 

For  stools  of  Class 

6'  10' 

5'     4" 

6'   II'* 

6'     6" 

2'    8" 

1'  10' 

0'    8' 

II. 

Do.        Ill 

8'    3" 

6'     2' 

6'  r 

4'  10' 

8'    0' 

2'     9" 

V  r 

Areraffe  height  for  all 
stools  of  Classes  II 

6'    5" 

6'    7" 

6'    8" 

6'  y 

2'    9" 

2'    0' 

0'  10' 

and  III  together  in 

January  1907,  pro- 

duced   in     growing 

season  of  1906 

Average     height     of 
leafing  shoots  mea- 

sured   in    January 

1908- 

For  stools  of  Class 
II. 

Do.        Ill 

12'  10" 

13'     V 

u'  a"* 

12'  10' 

9'    2" 

7'  W 

9'    6" 

|16'    6" 

13'  10'^ 

13'    8* 

12'     4" 

10'    8' 

9'    7' 

ir  0' 

Average  height  for  all 
stools  of  Classes  II 

13'    6* 

13'    r 

18'  ir 

12'    7' 

9'    7" 

8'    9" 

9'  U" 

vad  III  in  January 

1908,    produced    in 

growing    season    of 

1906  and  19o7. 

Height    produced    in 

7'    0* 

r  9' 

8'    3" 

r    6' 

6'  10" 

6'    9" 

9'    I' 

growing    season    of 
1907  alone. 

of  leader. 


*  The  height  for  Cltss  II.  Plot  III,  is  possibly  too  great  as  compared  with  that  in  Plots  I,  11  end  IV  owing  to 
ther«  being  only  4  stools  of  this  class  in  Plot  111  as  compAred  with  a  minlmaro  of  7  stools  in  the  other  plots.  A 
larger  namber  oi  stools  would  possibly  hare  shown  the  height  for  Class  II  lees  than  for  Class  III. 

In  considering  these  figures  the  first  point  to  bear  in  mind  is  that  we  are 
dealing  with  shoots  of  dijfferent  ages,  and  that  a  shoot  which  has  only  had 
the  advantage  of  a  portion  of  one  growing  season  will  necessarily  show  less 
height  growth  than  a  shoot  which  has  enjoyed  an  entire  growing  season, 
although  it  may  be  actually  a  better  shoot  and  capable  of  more  vigorous 
future  development. 

Prom  this  point  of  view  Plot  VII  shows  the  best  height  growth. 
During  the   first  season  the  shoots  had  about  ^th  of  the  period  of  vigorous 
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veg^eiative  activity  available  in  which  ^*o\vth  was  possible,  and  an  average 
height  of  O'lO"  resulted.  The  height  growth  put  on  during  the  2nd 
growing  season  alone,  however,  9'1*,  is  superior  to  that  put  on  in  any  other 
plot  either  during  the  1st  or  2nd  season. 

Assuming  the  height  growth  of  this  plot  to  have  been  as  vigorous  as 
that  in  Plot  I  also,  we  may  put  its  estimated  height  in  January  1908,  at 
the  first  season's  growth  of  Plot  If  ^th  of  the  second  season's  growth 
=  6'  5"  +  ith  (70  =6'  5'+9"=7'  2"  whereas,  the  actual  height  measured 
is  far  superior  to  this,  viz,  9'  IT. 

Similarly,  the  height  growth  shown  by  Plot  VI  appears  to  be  only  slightly 
inferior  to  that  of  Plot  I.  During  the  first  season  the  shoots  of  Plot  VI 
had  the  advantage  of  only  Jth  of  the  i>eriod  during  which  vigorous  growth 
was  possible,  hence,  in  January  1908,  the  shoots  may  be  said  to  have  had 
1^  seasons  of  growth.  We  may  therefore  calculate  the  normal  height  for 
this  plot  from  that  of  Plot  I,  assuming  that  the  difference  of  growth  is  due 
merely  to  a  difference  in  the  time  available  for  growth  and  not  to  any 
injurious  effect  of  the  season  of  felling  on  the  vigour  of  the  shoot,  by  taking 
the  first  season's  growth  and  ^ths  of  the  2nd  season's  growth  of  Plot  I,  i.e. 
g'  5"  +4  ^7')  s-  9'  Q**^  whereas  the  actual  height  measured  in  Plot  VI 
in  January  1908  is  8'  9'^ 

Similarly,  we  may  consider  the  shoots  of  Plot  V  to  have  had  If  seasons 
of  growth  by  January  190S  and  the  normal  height  may  be  calculated  as 
6'5"  +f  (7')  =ir  10",  whereas  the  height  actually  measured  is  97'',  so 
that  here  the  season  of  felling  appears  to  have  had  an  injurious  effect  mani- 
fested in  the  obviously  Itss  vigorous  early  growth  of  the  leading  shoot. 
The  slight  difference  existing  between  the  heights  of  Plots  I  and  IV  at  the 
end  of  the  first  season  are  practically  equalised  during  the  second  season  and  so 
far  as  height  growth  is  concerned,  Plots  1-IV  inclusive  are  practically  equal. 

This  factor  then  shows  the  best  results  in  Plot  VII,  while  the  only  Plot 
which  shows  obviously  inferior  vigour  due  to  the  season  of  felling  is  Plot 
V.  Even  in  Plot  V  the  inferioiity  in  height  growth  will  very  probiibly  be 
made  good  in  subsequent  years,  but  a  season  of  felling  which  results  in 
producing  shoots  of  obviously  inferior  vigour  compared  with  those  resulting 
from  felling  at  other  seasons  is  clearly  to  be  avoided  if  possible.  It  should 
be  noticed  that  all  the  stools  for  which  height  growth  comparisons  have 
been  made,  in  all  the  plots,  produced  shoots  during  the  first  season. 

Incidentally  it  will  be  noticed  that  stools  of  Class  III  generally  show  a 
greater  early  height  growth  of  leader  than  stools  of  Class  II  and,  in  para- 
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graph  1 1  above^  it  was  noted  that  the  number  of  vigoroas  shoots  per  stool 
was  also  generally  greater  in  the  case  of  the  larger  stools.  Both  the 
number  of  vigorous  shoots  per  stool  and  the  early  height  growth  of  the 
leader,  therefore,  increase  with  the  size  of  the  stool  and  the  age  of  the  tree 
at  all  events  up  to  a  basal  girth  of  4'.  Observations  elsewhere  show  th^t 
with  very  old  stools  both  the  number  of  vigorous  shoots  per  stool  and  the 
early  height  growth  again  diminishes.  The  shoots  then  produced,  however, 
are  frequently  well  provided  with  independent  roots  while  the  slower  early 
growth  gives  denser  wood  and  on  the  whole  such  shoots,  together  with 
shoots  developed  from  small  stools  which  resemble  them  as  regards  the 
rapidity  of  growth,  are  probably  the  best, 

(13)  As  regards  the  effects  of  the 
season  of  felling  therefore  the  results  of  tbis  experiment  may  be  summarised 
as  follows : — • 


Sunnary  of 
resilts  of 
experineott 


Number  of  Plot. 

I 

II 

III 

IV 

V 

VI 

VII 

Pate  of  Felling. 

20th 
Mareh. 

SOth 
April. 

20th 
May. 

totb 

Jane. 

90th 
jQlj. 

SOth 

ADgUSt. 

loth 
September. 

Percentage    of    total 
failures. 

Nil 

7  per 
cent. 

7  per 
cent. 

6  per 
cent. 

7  per 
cent. 

mi 

Nil 

Percentage  of  partial 
failures. 

9  per 

cent. 

7  per 
oent. 

7  per 
cent. 

6  per 
cent. 

7  per 
oent. 

Nil 

10  per 
cent. 

Average   numter     of 
vigorous  shoots  per 
stool. 

2-3 

2-6 

^2-3 

1-9 

1-9 

2 

2-6 

Average  height  of  lead- 
ing shoots  measured 
in   January    1908, 
produced  in  growine 
seasons  of  1906  and 
1907- 

13'    5" 

13'    4' 

18'  11" 

12'  r 

9'  r 

8'    9" 

9'ir 

Estimated   height    of 
leading    shoots     in 
January           1908, 
assuming            the 
vigour  of  growth  to 
he  equal  to  that  of 
Plot! 

••• 

•  •• 

!•• 

IV  10' 

9'    6* 

r  2" 
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The  months  which  l^ive  the  worst  results  therefore  are' as  under. 


BestSeuoo 
for  PdUflf . 


Eliakattoo 
of  other 
Factors. 


Vigoor  of 
mother  irtts. 


Factor. 

Muntlis  itivtug  tho  wont  reeulto. 

Tobal  and  pArtial  failurei  . 
Number  of  dominant  shoots 
Height  growth 

April 
Arrilxl 

May 

'  June            Jnly 

Jane            Jaly 

July 

Aagust 
Augost 

The  worst  months  therefore 
nre 

May;<l 

JuneX2       July  X  3 

Augii8tx2 

The  months  giving  the  best  results  are  thus  March  and  September. 

On  the  whole  then  this  experiment  clearly  indicates  that,  of  the  six 
months  period  dealt  with,  the  worst  jxn-iod  for  teak  coppice  fellings  is  from 
the  time  vegetative  acijivity  commences  up  to,  and  for  a  short  time  after, 
the  full  development  of  the  foliage ;  that  the  best  season  is  immediately 
before  and  after  this  period. 

(11)    Before  finally  aoceptiog  the  above 
results  as  showing   the  effect  of   the   season  of  felling  on  the  coppice  re- 
production, it  is  necessary  first  to  consider  whether  they  may  not  be  possibly 
ascribed  to   some  other  factor,   the  entire   elimination  of  which  was  not 
.  possible  in  the  circumstanoos  uiidoi'  which  the  experiment  was  carried  out. 

The  first  possible  factor  is  the  vigour  of  the  mother  trees.  An  attempt- 
has  been  made  to  eliminate  this  factor  by  foiming  two  classes  as  described 
above  according  "to  the  vigour  of  the  mother  tree^,  in  such  a  way  that 
each  class  includes  only  individuals  of  approximately  the  fame  vigour. 
We  should,  therefore,  not  accept  the  figures  given  in  paragraph  13  above, 
which  are  calculated  in  each  case  for  the  entire  Plot  and  not  for  Classes  II 
and  III  separately,  unless  it  can  be  shown  that  the  results  taken  sepa- 
rately for  each  class  are  in  general  agreement  with  those  obtained  for  &e 
whole  Plot.  Referring,  therefore,  to  the  figures  given  in  paragraphs  10,  1 1 
and  12  we  get  the  following  results  for  each  class  separately  for  the 
different  factors : — 


Factor. 


Class. 


Failures  (total  and  partial  taken  C 
together).  t 

Ncmbei*  of  vigorous  shoots  peiC 
atooL  c 

Height  of  leading  shoots       •         .  j  i 


II 
III 

II 
III 

ir 
III 


Months  giving  the  worst  results. 

May. 

April,  July. 
June,  August. 
June,  July,  Ans^ust. 
*)  July  the  worst. 
}  August  poor. 
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Taking  all  these  fiictors  together,  therefore,  we  get  for  each  ela^g 
separately  the  worst  results  in  the  following  months  :— 

For  Class  II. — May,  June,  July,  August. 

„       ,..  III. — April,  June,  July,  August. 

These  two  results,  therefore,  both  agree  in  showing  March  and  Septe  nber 
as  the  best  months  which  is  in  accordance  with  the  conclusion  arrived  at  in 
paragraph  18  from  the  figures  which  take  Classes  II  and  III  together 
instead  of  separately. 

Another  point  is  that  in  certain  Plots,  in  one  and  the  same  class,  there 
may  be  a  preponderance  of  more  vigorous  individuals  which  might  vitiate 
the  results  obtained. 

The  average  height  growth  of  the  mother  trees  included  in  the  experi* 
ment  however  is  as  shown  below  for  each  Plot : — 


Plot 

I 

II 

in 

IV 

V 

n 

vn 

Average  height    of 
mother  trees. 

85'    3" 

86'    4'' 

36'    9" 

37'    2" 

36'    8" 

3R'    1" 

35'  10" 

This  shows  that,  excluding  the  April  Plot,  the  least  vigorom  mother  trees 
were  in  the  March  and  September  Plots,  which  clearly  proves  that  the  good 
results  obtained  in  these  two  Plots  cannot  be  ascribed  to  a  preponderance  of 
more  vigorous  individuals  in  those  plots. 

In  any  case  also  the  differences  between  the  Plots  in  this  respect  is  very 
slight. 

The  next  point  of  importance  is  the  soundness  of  the  stool.  As  noted 
in  paragraph  6,  thd  majority  of  the  trees  were  unsound  at  the  base  and  it 
was  therefore  unfortunately  impossible  to  include  in  the  experiment  only 
those  stools  which  were  of  approximately  the  same  degree  of  soundness,  as 
would  have  been  desirs^ble. 

Every  stool  of  the  trees  to  be  compared  was  carefully  examined  and  the 
degree  of  the' unsoundness  noted.  Those  stools  which  showed  considerable 
unsoundness  in  the  centre,  or  in  which  the  unsoundness  extended  to  and 
included  some  of  the  margin  of  the  stool,  were  classed  as  unsound  and  tl^e 
re^i^indcr  were  considered  sound. 


SouDdaesi 
of  Stoolf, 
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The  proportion  of  sound  stools  in  the  different  Plots  is  as  under : 


Plot. 

I 

n 

in 

IV 

V 

VI 

vn 

Peioentage  of   Sound 
Stools. 

18            14 

21 

83 

14 

40 

40 

If,  as  might  be  naturally  expected,  we  consider  sound  stools  likely  to  giro 
better  coppicing  results  than  unsound  stools^  we  should  from  the  above 
figures  obviously  expect  better  results  in  the  June  and  Augmt  Plots  than 
in  the  March  Plot,  whereas  the  actual  results  of  the  experiment  show  the 
reverse. 

If,  on  the  other  hand,  the  unsound  stools  are  regarded  as  likely  to 
produce  better  results,  then  we  should  rimilarly  have  expected  the  July  Plot 
to  have  shown  better  results  than  the  September  Plot,  whereas  the  experi- 
ment has  shown  the  reverse.  This  factor  of  soundness,  therefore,  cannot 
have  been  the  dominant  factor  in  producing  the  results  which  bave  been 
obtained. 

Moreover,  the  proportion  of  sound  and  unsound  stools  in  each  case  being 
approximately  equal,  it  is  obviously  impossible  that  this  &ctor  can  have 
been  responsible  for  the  marked  differences  obtained  between  the  March 
and  April-May- July  Plots  on  the  one  hand,  and  between  the  September  and 
June-August  Plots  on  the  other.  It  is  interesting  to  note  that  dealing  in 
each  case  with  stools  identical  zs  regards  their  class,  season  of  felling,  height 
of  the  stool  and  shape  of  the  cut  surface  and  differing  only  as  regards  their 
soundness,  four  separate  comparisons  together  comprising  18  trees,  two 
dealing  with  trees  of  Class  II,  and  two  dealing  with  trees  of  Class  III,  were 
obtained  from  the  figures  of  the  present  experiment.  The  results  of  these 
comparisons  are  shown  below : — 


Conipari- 

■OD. 

BSSCLTB  VOB  SOUITD  iTOOLt. 

BiauLTS  torn  vvaovvB  btooli. 

Claw. 

Number  of 
Stools  com- 
pared. 

Ayerage 

number  of 

Domloant 

Shoots  per 

Stool. 

Average 
height  of 
Leader. 

Nnmber  of 

Stooli  com- 

-pared. 

ATerag« 

number  of 

DomitmQt 

Sbooli  per 

StooU 

knng9 
hdAtof 
Leader. 

"  { 

in  •{ 

b    : 

« 

b 

2 
S 
2 
2 

1 

2 

2 

1-6 

6'7" 
12'9" 

11' 
10'4" 

2 
3 

a 

a 

8-5 
1-7 

a 
a 

S'lV 

i8'e" 

12'$" 
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These  comparisons  thus  show  that^  on  the  whole^  the  ansoand  stools  show 
slightly  the  best  results,  both  in  respect  of  the  nuqiber  of  vigorous  shoots 
developed  per  stool  and  of  the  height  growth  of  the  leading  shoots. 

As  regards  the  stools  which  died  and  failed  to  produce  shoots  at  all,  the 
98  trees  included  in  the  experiment  produced  only  4  failures,  i.e.  the  very 
small  proportion  of  4  per  cent.  Of  these  failures,  two  stools  were  almost 
sound  and  two  were  unsound.  Two  stools,  however,  Identical  with  these 
two  unsound  failures  as  regards  class,  season  of  felling,  height  of  stool 
and  shape  of  cut  surface,  but  which  were  considerably  more  unsound, 
produced  vigorous  coppice  shoots  and,  therefore,  these  failures  cannot  be 
ascribed  primarily  to  the  degree  of  unsoundness  of  the  stool.  These  isola- 
ted instances  are  of  course  quite  insuflBcient  to  justify  any  generalisation, 
but  they  certainly  seem  to  indicate  that  a  considerable  degree  of  unsound- 
ness, even  when  it  extends  to  and  includes  some  of  the  margin  of  the 
stool  is  not  incompatible  with  the  production  of  good  teak  coppice  shoots  • 
which,  at  all  events  in  the  early  stages  of  their  growth,  are  strong  and 
vigorous.*  In  view  of  the  fact  that  all  stool  shoots  originate  from  the 
healthy  living  tissue  at  the  periphery  of  the  stool  we  should  naturally  expect 
that  a  stool,  with  a  portion  of  its  periphery  dead  or  decayed,  having  less 
healthy  tissue  from  which  young  shoots  can  originate  than  a  sound  fetool 
would  have,  would  necessarily  produce  fewer  shoots.  The  length  of  the 
periphery,  however,  depends  mainly  on  the  shape  of  the  stool  and  it  is  quite 
possible  for  an  irregularly  shaped  stool,  unsound  at  the  margin,  to  have  a 
greater  periphery  of  sound  tissue  than  a  healthy  regularly-shaped  stool 
would  have  of  the  same  average  diameter.  Moreover,  in  an  unsound  stool 
the  growth  tends  to  be  uneven  and  to  produce  an  irregular  shape. 

As    regards   the  ^effect  of    the    height    and    shape    of    the    stool  on    Shape  and 
the    development    of  the  coppice  shoots   it  has    already  been  noted    in  aJ^^stooL 
paragraph   7  above  that  the  method   of    felling    adopted  was  so  far  as 
possible    kept  constant  throughout  all   the  Plots,    the  trees  being   cut 
flush  with  the   ground  and  the  stool  given  a  flat   surface.     At  the  same 
time,  on  account  of  the  presence  of  rocks  in  the  soil  and  other  circumstances, 

*  The  qaestion  as  to  whether  QXitoiindnesR  is  more  likelj  to  eubsequently  infect  joaDg 
shoots  originatiDg  on  a  decayed  atool  than  those  which  arise  on  a  soand  stool  is  not  here 
oonsidered.  It  may,  however,  be  noted  that  several  esses  of  teak  coppice  shoots,  13  jears 
old,  ipringing  from  very  decayed  stools,  have  been  examiued  which,  up  to  date,  showed 
no  sign  of  the  decaj  spreading  to  the  young  shoots* 
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the  cut  surface  of  the  stools  varied  from  flat  to  slightly  dome-shaped^  while 
the  average  height  of  the  margin  of  the  stools  above  the  ground  ranged 
from  0  to  l{'\  In  only  5  per  cent,  of  the  stools  did  the  average  height 
exceed  I''.  It  has  been  considered  that  these  differences  were  too  slight  to 
have  an  appreciable  influence  on  the  results  of  the  experiment  and  it  should 
be  noted  that  the  stools  which  failed  to  produce  shoots  were  in  no  way 
exceptional  as  regards  their  height  or  the  shape  of  the  cut  surface. 
Thickneif  of  As  regards  the  thickness  of  the  bark^  this  is  very  constant  in   stools   of 

one  and  the  same  class,  while  both  the  number  of  vigorous  shoots  per  stool 
and  the  height  growth  of  the  leader  during  the  first  year  tend  to  be 
generally  greater  in  the  case  of  Class  III  stools  than  with  stools  of  Class 
II,  whereas  if  the  thickness  of  the  bark  was  an  important  factor  we  should 
expect  the  older  stools  to  give  the  poorest  results. 

On  the  whole,  therefore,  it  appears  that  we  may  justly  ascribe  the  results 
obtained  in  this  experiment  to  the  season  of  felling. 

It  is  obviously  unwise  to  generalize  too  far  on  the  results  of  a  single 
experiment  however  carefully  conducted,  and  it  is  to  be  hoped  that  a  number 
of  others  will  be  shortly  undertaken.  For  the  present,  however,  until 
further  data  become  available,  there  certainly  seems  no  reason  to  believe  that, 
in  localities  where  the  full  foliage  is  developed  not  later  than  the  beginning 
of  July,  felling  in  September-October  has  any  injurious  effect  on  the 
coppice  reproduction  of  teak  and  this  possibly  also  applies  to  other  deciduous 
species.* 
Beit  Method  (15)  The  method  of  felling  adopted  in 

of  Felllof  the  present  experiment  was,  as  far  as  possible,  flush  with  the  ground  and  with 

a  flat,  or  very  slightly  domed,  cut  surface.     That  the  i^esults  wei-e  satis&c- 
tory  is  shown  by  the  following  considerations :  — 

{a)  Although  the  season  of  felling  almost  certainly  included  the  most 
nnfavoui-able  period,  there  were  only  4  failures  in  93  trees 
felled. 

•  In  some  localities  of  course  secondary  factors  have  to  be  considered  and  will  modify 
conclusions  based  on  the  normal  physiology  of  each  species  alone.  Shoots  which  arise  in 
September  to  December  for  instance^may  be  more  subject  to  damage  by  frost  in  January 
and  Februai-y  following  than  are  the  shoots  which  originated  in  the  previous  March  to 
June.  In  the  case  of  species  which  are  much  browsed  by  doer  also,  shoots  which  originate 
in  the  hot  season  when  fodder  is  scarce  may  be  more  liable  to  injury  than  those  which 
ari^e  in  the  mins  and  so  on. 
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(6)  The  average  height  growth  of  the  leading  shoots  which  had  had 
two  seasons  growth  was  13^3''., 

The  highest  shoot  measured  16'4''  with  a  basal  girth  of  one  foot.  It 
sprang  from  a  stool  of  9"  diameter,  cut  in  June  1906  flush  with  the 
ground  with  a  flat  surface  and  was  measured  in  January  1908.  It  was 
therefore  not  quite  two  years  old. 

All  the  coppice  shouts  originated  in  one  of  the  two  following  ways  : — 

(a)  Prom  the  callus-growth  developed  inside  the  bark  and  situated 

between  the  bark  and  the  wood  at  the  edge  of  the  cut  surface. 

(b)  From  the  side  of  the  stool  below  the  cut  surface,  the  shoots 

appearing  through  the  bark,  just  as  is  the  case  in  the  so-called 
'^  epicormic  branches." 

The  {a)  shoots  are  of  adventitious  origin  and  the  (5)  shoots  are  usually 
considered  to  spring  from  dormant  buds.  The  exact  mode  of  origin  of  the 
shoots,  their  structure  and  development,  and  the  quality  of  their  timber 
compared  with  that  of  seedling  stems  will,  however,  be  shortly  dealt  with 
in  another  paper,  which  will  also  consider  the  influence  upon  the  growtli 
and  development  of  the  tree  exercised  by  coppicing  it  at  different  ages. 
For  the  present  it  will  be  sufficient  to  distinguish  the  two  classes  of  shoots 
as  those  which  appear  inside  and  outside  the  bark  respectively,  or  as 
callus'shoots  and  side  shoots. 

In  the  present  experiment,  in  all  the  Plots,  the  majority  of  the  most 
vigorous  shoots  originated  inside  the  bark,  and  out  of  35  stools  examined 
the  leading  shoot  originated  in  this  way  in  SO  cases.* 

From  observations  made  in  coppiced  areas  elsewhere,  it  appears  that 
cutting  high  frequently  prevents  the  development  of  the  callus-shoots  and 
leads  to  the  production  of  the  side-shoots.  This  appears  to  be  due  to 
the  rapid  drying  and  shrinking  of  the  wood  at  the  cut  surface  which 
separates  from  the  bark,  the  cambium  laj  er  with  the  living  cells  imme- 
diately adjoining  it  being  killed  to  a  considerable  dii-tance  below  the  level 
of  the  cut  surface.  The  formation  of  vigorous  callus  shoots  at  the  cut 
surface  then  becomes  impossible,  and  the  shoots  tend  to  arise  from  the  side 
of  the  stool  and  from  its  lower  portion  where  the  cambium  is  still  alive. 
It  appears  possible  that  in  the  case  of   stools  cut  low,  and  in  the  season  of 

*  An  interesting  )>oint  in  connection  witli  the  place  of  origia  of  the  leading  Bboots  is 
that  in  the  majority  of  cases  where  the  Btool  was  nnsoand  the  leading  shoot  originated 
close  to  the  onsonnd  area. 


li 
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rest  this  injurious  action  may  result  in  the  death  of  the  stool,  the  resting 
cambium  and  adjoining  living  tissues  being  then  unable  to  discoimt  the 
shrinkage  of  the  wood  by  a  correspondingly  vigorous  development  of  new 
cells  and  protective  cork,  the  result  being  the  exposure  and  death  of  the 
cambium  and  adjoining  living  tissues.  In  the  case  of  a  stool  cut  flush 
with  the  ground  also  the  cambium  might  thus  be  killed  to  a  considerable 
depth  below  the  ground  surface  and  there  would  then  be  little  chance  of  any 
side-shoots  appearing.  It  is  believed  that  this  explains  the  frequent  death  of 
stools  cut  low  during  the  season  of  rest  which  has  been  so  often  reported  in 
the  case  of  several  of  our  Indian  species,  and  also  the  frequent  recommenda- 
tions which  have  been  made  in  consequence  to  cut  high.  This  is  a  point 
of  great  importance,  as  our  Indian  coppice  fellings  are  usually  carried  out 
in  November-February  which  is  as  a  rule  the  resting  period  for  most 
of  our  important  deciduous  species  and  it  is  highly  desirable  that  further 
experiments  on  the  effect  of  the  season  of  felling  should  be  made  dealing 
with  the  period  September-March  inclusive. 

At  present  the  evidence  tends  to  show  that  with  teak,  at  all  events^ 
filing  flush  with  the  ground  immediately  before  growth  commences  and 
towards  the  close  of  the  season  of  vigorous  vegetative  activity  will  give  the 
best  results,  and  that  if  felling  must  be  done  during  the  period  of  rest, 
felling  high  may  be  desirable  in  oi-der  to  avoid  a  high  percentage  of  failures. 

The  general  utility  of  the  ordinary  prescriptions  for  coppice  felling,  of 
not  separating  the  bark  from  the  wood  and  of  covering  the  stool  with  soil 
when  possi^de  are  of  course  obvious. 

(16)  In  completing  the  report  on  this 
experiment  the  writer's  cordial  thanks  are  due  to  Mr.  A.  F.  Gradon,  Con- 
servator of  Forests,  Northern  Circle,  Central  Provinces,  under  whose  orders 
the  experiment  was  carried  out  and  who  has  given  him  every  facility  in 
obtaining  the  data  and  in  working  up  the  results.  The  writer  also  has  to 
thank  the  Divisional  Forest  Officer  of  Jubbulpore,  Mr.  A.  L.  Chatterjee, 
for  his  ready  assistance  during  his  visit  to  the  Division  in  1908. 

Finally,  the  excellent  work  done  by  Deputy  Kanger  Rahmatulla 
Siddiqui  in  connection  with  this  experiment  deserves  special  mention.  He 
has  taken  the  greatest  interest  in  it  from  its  initiation.  The  conduct  of 
the  experiment  has  necessitated,  from  time  to  time,  the  recording  in  the 
field  of  a  large  number  of  petty  measurements  which  is  a  very  troublesome 
and  laborious  task.  The  writer  had  an  opportunity  of  checking  the 
majority   of   these   measurements   when  he  visited   the  Plots  in  Febraary 
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1908,  and  he  found  that  the  work  had  invariably  been   conscientiously  and 
accurately  done,  a  matter  of  the  first  importance  in  all  experimental  work. 

(17)  It  is  hoped  that  several  additional    SiggesHoos 
experiments  may  now  be  initiated  which  will  servo  to'correct  or  confirm  the    i^cedire  to 
results  which  have  been  obtained  up  to  date.     The  following  suggestions   Jf  ^J?!^** 
regarding  the  conduct  of  such   experiments  are  therefore  made,  dealing   experioieofs. 
chiefly  with  points  which  were  insufficiently   considered  in   the  experiment 
reported  above : — 

(1)  When  an  area  has  been  selected  which  is  considered   suitable   for 

the  experiment  the  boundaries  of  the  plots  should  not  be  laid 

down  until  the  trees  on  the  area  have   been   enumerated   and 

their  dimensions  carefully   recorded.     The  boundaries  of  the 

Plots  can  then  be  arranged  so  as   to  include  in   each  Plot  a 

sufficient  number   (not  less  than  20)  of  trees  of  approximately 

equal  age^  gii*th,  height  and  soundness. 

In  order  to  reduce  the  extent  of  individual  variation  as  regards  vigour,  in 

one  and  the  same  class,  it  would  be  advisable  to  have  6'^  girth  classes  if 

possible  instead  of  the  1'  classes  adopted  in  the  present  experiment. 

(2)  It  is  desirable  to  record  the  girth    (at  V  6")   of  each   mother  tree 

in  addition  to  the  basal  diameter  or  girth.  One  of  the 
advantages  of  the  latter  measurement  is  that  it  can  be  checked 
at  any  time  during  the  first  year  or  two  of  the  experiment, 
whereas  the  first  cannot  be  checked  after  the  trees  are 
felled. 

(3)  Care  should   be  taken  to  record  for  each  mother  tree  selected 

for  the  experiment  whether  it  seeded  or  not  the  year  previous  to 
being  felled,  also  whether  it  seeded  profusely,  moderately  or 
slightly.  It  is  possible  that  the  utUisation  of  reserve  food 
materials  in  the  formation  of  fruit  and  seed  decreases  the 
power  of  the  stools  to  produce  vigorous  coppice  shoots. 

(4)  When  the  mother  trees  are  felled  careful  notes  should  be  recorded 

of  the  state  of  the  foliage  on  each  tree  at  the  time  of  felling, 
i,e.  whether  the  young  leaves  are  just  appearing,  whether  the 
full  foliage  has  been  developed  and  is  in  full  vigour,  whether 
the  leaves  have  begun  to  fall  and  so  on. 

(5)  It  is  of  great  importance  that  all  the  stools  should  be  exposed 

to  the  same  conditions  of  light  from  the  time  of  fellings 
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'    atid  the  width  of  the  strip  to  he  cleared  around  the  area 

will  depend   on    the   height  of  the  surrounding  trees  and 

the  configuration  of  the  ground. 
All  felling  debris  raust  be  carefully  removed  from  the  Plots  and 

must    on  no    account    be    allowed   to    interfere    with    the 

access  of  light  to  the  stools. 

(6)  As  cai*eful  a  record  as   possible  should  be  kept  of  the  dates 

when  the  young  shoots  first  appear  in  the  different  Plots 
and  of  the  amount  and  distribution  of  the  rainfall  during 
the  first  year  of  the  experiment,  this  rainfall  being  com- 
pared with  the  usual  annual  rainfall  of  the  locality. 

(7)  The  usual  time  for  the  appearance  of  the  young  foliage  and 

for  the  shedding  of  the  leaves  for  the  species  dealt  with, 
in  the  locality  of  the  experiment,  should  be  noted. 

(8)  The   heights   of  every  shoot  on   each  stool  should  be  recorded ; 

calculations  in  the  field  as  to  which  shoots  are  to  be  con- 
sidered dominant  and  which  are  not,  are  apt  to  lead  to 
mistakes  and  the  dominant  shoots  can  be  selected  when 
the  results  are  worked  up.  The  disapi^earance  of  shoots 
previously  recorded  is  also  a  useful  indication  of  damage  by 
deer,  cattle  or  otherwise. 

(9)  When  measuring  the  heights  of  the  shoots  care  must  be  taken  to 

note  if  the  shoots  are  erect,  or  bent  and  nearly  prostrate. 
Many  stools  of  inferior  vigour  only  produce  bent  and  nearly 
prostrate  shoots  and  must  be  regarded  practically  as  failures. 

(10)  It  is  advisable  that  the  heights  should  be  recorded  in  such  away 

as  to  make  a  direct  comparison  possible  between  the  heights 
of  the  shoots  in  the  different  plots.  This  can  only  be  done  if 
we  record  the  heights  of  shoots  which  are  of  the  same  age,  i.e. 
which  have  had  the  advantage  of  approximately  the  same 
period  of  vegetative  activity.  Instead  of  making  the  measure- 
ments in  January,  therefore,  it  is  advisable  to  measure  the 
shoots  in  a  Plot  felled  saj  on  20th  March  1906,  on  20th 
March  1907,  those  in  a  Plot  felled  on  ?Oth  April  1906,  on 
20th  April  1907  and  so  on.  In  this  way  the  first  year's 
measurements  in  all  the  Plots  would  be  of  shoots  approximately 
1  year  old,  the  2nd   year's  measurements   would.be   of  shoots 
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approximately  2  years  old  and  so  on^  and  these  measurements 
can  be  directly  compared.* 
(11)  It  18  probably  unnecessary  to  continue  these  measurements,  at 
aU  events  the  annual  measurements^  for  a  period  of  more  than 
8  years  in  each  experiment,  as  the  factors  by  which  the 
probable  success  of  coppice  reproduction  may  be  estimated 
will  probably  then  have  had  suflScIent  time  to  declare  them- 
selves, while  subsequent  development  of  the  coppice  shoots  may 
depend  largely  on  factors  other  than  the  season  of  felling 
which  are  diflBcult  to  assess,  such  as  the  position  of  the  old 
roots  of  the  stool,  the  facility  with  which  new  adventitious 
roots  are  formed  and  so  on. 
At  the  same  time  it  is  most  advisable  to  keep  the  experimental 
areas  in  order,  to  maintain  the  fencing  until  the  shoots  are 
safe  from  damage  by  deer  and  cattle,  and  to  keep  up  the  Plot 
boundaries  and  the  tree  numbers,  as  such  areas  are  capable  of 
furnishing  valuable  data  regarding  the  rate  of  coppice 
growth,  the  effect  of  repeated  coppicing  and  especially  as 
regards  such  important  questions  as  the  power  of  coppice  shoots 
to  produce  fertile  seed  and  the  age  at  which  they  commence  to 
do  so.  It  should  be  noted  in  this  connection  that  experiments 
with  teak  coppice  seed  are  now  being  conducted  at  the  Imperial 
Forest  Research  Institute  at  Dehra  Dun,  where  samples  of 
authentic  coppice  seed  will  always  be  gladly  received  for 
experimental  cultivation.f 


^  The  exact  age  of  the  shoots  of  course  depends  on  the  time  which  elapses  between  the 
felling  and  the  first  appearance  of  tho  sbocts  hut.  until  data  are  avaihihle  for  this,  the 
approximate  age,  calculated  from  the  date  of  felling,  might  be  accepted. 

t  Since  the  above  was  sent  to  Press  the  following  information  is  available  on  this  point  :— 

Mr.  C.  M.  McCrie,  I.F.S.,  F.C.H  ,  in  June  1908,  sent  the  Forest  Botanist  a  sample  of 
undoubted  teak  coppice  seed  which  he  had  collected  himself  from  9  year  old  coppice  shoots 
in  the  Sanger  Division  of  the  Central  Provinces.  The  seed  was  sown  at  the  Imnerial 
Foreat  Besearch  Institute  in  July  1908,  and  it  germinated  the  following  June  and  proauced 
healthy  seedlings. 

The  fact  has,  therefore,  been  proved  that  teak  coppice  shoots  of  only  9  years  growth 
are  capable  of  producing  good  f  eitile  seed. 

The  age  at  which  the  shoots  first  produce  seed  must  of  coui'se  depend  to  a  great  extent 
on  the  age  of  the  mother  tree  felled  anl  the  nature  of  the  stool. 

It  is  hoped  that  further  consigniiu  nts  of  seed  will  be  sent  to  Dehra  Dun,  so  that  some 
data  may  be  obtained  regarding  the  relative  percentages  of  germination  for  seed  collected 
from  coppice  shoots  and  seedling  stems  respectively. 
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APPENDIX. 

1 .  It  has  been  made  clear  in  raragraph 
12  of  the  above  report  that  the  conclusions  regarding  height,  growth  had 
to  be  based  on  the  measorements  which  had  been  taken  of  shoots  of  uneven 
age.  It  therefore  seemed  advisable  that  for  this  purp)8e  the  height  of  the 
shoots  in  the  different  Plots  should  be  me  isured  when  the  shoots  were 
approximately  the  same  age.  The  writer,  therefore,  suggested  that  the  shoots 
in  all  the  Plots  should  be  measured  in  1909  at  a  time  when  all  the  shoots 
would  be  approximately  8  years  old,  i,e,  the  shoots  in  Plot  I  were  to  be 
measured  on  20th  March  1909,  those  in  Plot  II  on  20th  April  1909  and  so 
on,  those  in  Flot  VII  being  measujed  on  20th  September  1909.  The 
Conservator,  Mr.  A.  F.  Gradon,  very  kindly  had  this  done  and  the  results  of 
these  measurements,  which  were  received  after  the  above  report  had  been 
sent  to  the  Press,  are  given  below. 

2.  The  first  point  of  interest,  however, 
indicated  by  the  measurements  taken  in  1909  is  that  the  shoots  on  some  stools 
which  appeared  to  be  of  fairly  normal  vigour  in  January  1908  had  died  in 
1909,  while  others  had  become  more  or  less  bent  and  prostrate.  The  number 
of  total  and  partial  failures  recorded  in  1909  was  thus  in  excess  cf  the  number 
obtained  in  1908,  while  there  was  also  a  slight  difEerence  in  the  number  of 
dominant  shoots  per  stool  calculated  from  the  two  sets  of  measurements.  It 
is  difficult  to  say,  having  had  no  opportunity  of  noting  the  development  of 
these  shoots  during  1908-09  or  of  observing  the  conditions  to  which  they  were 
exposed,  how  far  these  differences  and  additional  failures  and  partial  failures 
can  be  justly  ascribed  to  the  season  of  felling,  but  the  possibility  of  belated 
failures  being  really  due  to  this  factor  must  be  borne  in  mind  in  subsequent 
experiments. 

For  the  present,  in  order  to  see  what  effect  this  would  have  on  the  con- 
clusions arrived  at  in  the  above  report,  it  has  been  assumed  that  the  season  of 
felling  is  responsible  for  the  additional  failures,  partial  failures,  etc.,  noted 
in  1909. 

3.  Taking  the  total  failures  first,  the 
results  of  the  observations  up  to  1908  inclusive,  as  noted  in  paragraph   10 
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of  the  report  above,  compare  as  follows  with  those  which  include  the  addi- 
tional failures  noted  in  1909. 


Number  of  Plot. 

I 

II 

in 

IV 

V 

VI 

Vll 

Total  failures  calcula- 
ted in  1908. 

Total  failures  calcula- 
ted in  1909. 

Per 

cent. 

Nil. 
Nil. 

Per 
cent. 

7 

7 

Per 

cent. 

7 
7 

Per 
sent. 

6 

6 

Per 

cent. 

7 
U 

Per 
cent. 

Nil 

Nil 

Per 
cent. 

Nil 

Nil 

The  total  failures  have,  therefore,  increased  in  the  Plot  felled  in  July,  the 
results  for  the  other  Plots  remaining  unchanged. 

4.  Taking    the    partial    failures  the 
results  compare  as  under ; — 


Number  of  Ploi 

I 

II 

III 

IV 

Y 

VI 

VII 

Partial  failures  calcu» 

lated  in  1908. 
Partial  failures  calcu« 

lated  in  1909. 

Per 
cent. 

9 

9 

Per 
cent. 

7 

7 

Per 
cent. 

7 

7 

Per 

cent. 

6 
17 

Per 

cent. 

7 
28 

Per 

eent. 

Nil 
8 

Per 

cent. 

10 

10 

The  partial  fwlures,  therefore,  have  increased  in  the  Plots  felled  in  June, 
July  and  August. 

5.  Taking  now  the  number  of  domi- 
nant shoots  per  stool  the  results  are : — 


Number  of  Ploi. 

I 

II 

ni 

IV 

V 

VI 

vn 

Number  of  ihools  per 

2-3 

2-6 

2-3 

1-9 

1-9 

2 

a-5 

Btool   4)alou1ated  in 

1908. 

Number  of  shoots  per 

2-6 

2-6 

1-7 

1-9 

2 

1-4 

1-9 

stool  calculated    in 

1909. 

*8 
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The  only  material  differences  hete  are  in  Plots  Nos.  Ill,  VI  and  VII  felled 
in  May,  August  and  September,  which  show  a  decided  decrease  in  the  number 
of  vigorous  shoots  per  stool. 

6.  Finally,  as  regards  height  growtii  the  follow- 
ing table  gives  the  average  height  of  the  leading  shoots  in  the  different 
Plots,  calcnlated  from  the  measurements  taken  in  1909  when  the  shoots  in 
all  the  Plots  were  even-aged  and  approximately  3  years  old : — 


Namber  of  Plot 

I 

11 

m 

IV 

V 

VI     j    vn 

1 

Average     height     of 
leading  ahoots  when  8 
years  old      •    » 

16' 4* 

16' 6" 

16'  %i" 

16' 4" 

14' 6" 

16' 4" 

17' 

These  figures,  therefore^  support  the  conclusions  regarding  this  factor  of 
height  growth  which  had  been  previo'usly  deduced  from  the  measurements 
of  the  uneven-aged  shoots,  and  which  are  stated  in  paragraph  12  of  the 
above  .report  to  the  effect  that  '^  The  height  growth  shown  by  Plot  VI 
appeari  to  be  only  slightly  inferior  to  that  of  Plot  I/'  "  The  best  results 
are  shown  in  Plot  VII  while  the  only  Plot  which  shows  obviously  inferior 
vigour  X    X  is  Plot  V." 

In  considering  this  result  also,  it  is  to  be  noted  that  the  exclusion  from 
the  present  calculations  of  the  additional  failures  and  partial  failures  which 
occurred  in  this  Plot  V  in  1909  and  which  would  naturally  be  expected  to  be 
individuals  of  inferior  vigour,  if  it  affected  the  results  at  all,  would  have 
increased  the  average  height  growth  for  this  Plot. 

7.  The  figures  of  1909  may  therefore  be  summa- 
rised as  below : — 


Factor. 

Months  giTlng  the  wont  results. 

' 

Total  and  partial  failure«i    . 

Apirl 

May 

Jane 

July 

..« 

Namber      of       Domioant 
Shoots. 

May 

... 

... 

Auguat 

Height  Growth 

... 

•  • 

••• 

July 

Aoguat 

The  worst  months  therefore 
are 

• 
April  Xl 

Ma3rx2 

June  X 1 

July  X  2 

August  X  2 
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The  months  giving  the  best  results  therefore  are  March  and  September, 
and  the  measurements  carried  out  in  1909,  consequently,  support  the  conclu- 
sion based  on  the  earlier  figures  to  the  e£Eect  that : — 

"  the  worst  period  for  the  fellings  is  from  the  time  vegetative  activity 
commences  up  to,  and  for  a  short  time  after,  the  full  development 
of  the  foliage ;  that  the  best  season  is  immediately  before  and  after 
this  period/' 
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